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A brief account of Tibet from “ Dsam Ling Gyeshe," the well-known geo- 
graphical work of Lama Tsanpo Nomankhan of Amdo.* —Translated 
by Sanat CrrawpRA DAs, C. I. E. 


In the sacred Buddhist scriptures called Chhos mngon-par mdsod 
(Abhidharma kosha) occurs the following :— 

* Hence northward there lie black mountains nine, 

* Which passed, the lofty snow-clad peaks appear, 

“ Beyond which extend Himavat, the realm of snow." 

This alludes to the long ranges of both low and lofty mountains 
which intervene between Uddayana (Afghanistan) and the Chinese 
province of Yunan. The great country of Himavat, which is the chosen 
land of Arya Chanrassig (Avalokiteshvara) for the propagation of Bud. 
dhism, and which stands aloof from the rest of the world on account of 
the lofty snow barriers which surround it, is known by the general name 
of Po, Thatcountry is to a great extent higher than the surrounding 
countries. The Hor country of Kapistan (Yarkand and Kashgar) 
touches it on the north-west, and the great province of Tsongkha in 
Amdo, well known for its being the birthplace of the illustrious Tsong- 
khapa, separates it from China on the north-east. : 

Possessing a temperate climate, it enjoys immunity from the op- 
pressive effects of the extremes of heat and cold. It is to a great extent 

* (This paper is a reprint from a report to the Government. In the absence 
of the author from India, it was not thought advisablo to make any alterations in 


it. Ep.) 
A 





N s Sarat Chandra Dás-—424 brief account of Tibet [No. l, 


free from the ravages of famine, wild animals, venomous snakes and 
insects. The snowy mountains of Tési, Chomo-kankar, Phulahari, Kula- 
kangri in Lhobra, Habe in Upper Nang, Chhyi-kang, Tsarita nnd Kan- 
chhen-thangla in Do-klands, Yarlha Shambu, Toirikarpo, Kha-wa-Lodil, 
Shabra Karpo, Machhen Pomra, and others stand exalted with uplifted 
hoary heads, like so many glittering chAortens of rock crystal. There are 
also the mountains called Hoti-gongyal, Mari Rab Chyam, Jomo nagri, 
Kong-tsun-demo, &c., abounding in numerous fragrant herbs of wonder- 
ful medicinal properties, and clothed in charming pasture. 
these, numberless black mountains fill the country. The lakes are 
Mapham Gyu-mtsho, Gnam-mtsho phyug mo, Tsha-mtsho, Yar-Abrog 
gyu-mtsho, Phag-mtsho, Mtsho skyareng sngoreng, Khri-gshor, Gyal-mo. 
Numerous other lakes of sweet, pure and sparkling water are scattered 
all over the country, The great rivers such as the Tsang-po, Senge 
khabab (Indus), Mab-chya khabab, Tsha-shika, Lja-chhu Dngul-chhu, 
Hbri-chhu, Gser-gyi phye-ma (Golden sand), Nag-chhu, Rgyal-mo 
Dogul-chhu, Rma-chhu (Hoangho), Sme-chhu Rbe-chhu, Bsang-chhnu, 
Hjulag-chhu, Btsong-chhu, fed by numerous tributaries, flow towards its 
boundaries. Extensive forests, pasture lands, grassy valleys, meadows, 
fields abound there. Barren and bleak plateaux, which look like deserts 
and sandy plains, occupy the largest area of the country. The great 
countries of Rgya-nag (China), Rgya-gar (India), Persig (Persia) have 
great oceans on their borders, but the country of Tibet stands surround- 
ed by the mighty barriers of snowy mountains, skirting which are the 
kingdoms of Rgya-nag, Rgya-gar, Hjang, Mon (Cis-Himáleyá), Bal-yo 
(Nepal), Kha-chhe (Kashmir), Stag-gssigs (Tajik or Persia) and Hor 
(Tartary), inhabited by various peoples. As the great rivers which 
fertilise these border countries have their sources in the country of Po 
(Bhot or Tibet), the latter stands to other countries in the relation of 
Dsambuling (Jambudvipa) as their centre. 
This great country is divided into three parts— 
I.—Stod Mngah-ri skor-gsum .. High (or Little) Tibet. 
]I.—2Dvus Gtsang, divided into four pro- - 


vinces,  ... i .. Tibet Proper. 
III.—Mdo, khams and Sgang, .. Great Tibet. 


Besides 


1.—Litrtr Tinet (Bopn-Cuncxo.) 


Stod Mngah-riskor-gsum is divided into the three following circles : 
—Sing-mo Ladvags, Mang-yul Shang Shung, Guge Buhrang (Purang) ; 
and into the following districts :— 

Purang, Mang-yul, Sangs-dkar, HChhi-va, Bla-sha, Sbal-te, 
Shang Shung, Upper and Lower Khrig-se. 


Tis 


pT 





1887.1 from “ Dsam Ling Gyeshe.” — 


In former times the politieal boundary of Bod (Po) extended up to 
the dominions of the Turushkas (Turks). Upper Tibet was in fact 
divided into two parts. Its northern division included Badakshan, 
where there was a JDsong (fort) for the government of the numerous 
hordes of Dokpas (herdsmen). The chieftain of Badakshan was a vassal 
of Tibet, who is mentioned in the ancient records of Tibet as the king of 
the Dokpas. To the east of Upper Tibet are the snowy mountains of 
Tesi (Kailash), lake Mapham (Mansarovara), the fountain Hthüng-grol, 
which has the reputation of extending salvation to those that drink its 
water. All these are within the jurisdiction of the Garpon (Governor) 
of Stod-sgar, who is an officer under the Government of Lhasa. Now-a- 
days the pilgrims and devotees of Gangs-ri designate the snowy mountain 
mentioned in Mngon-mdsod and other sacred books by the nameof Kang 
Tesi, and the lake Mtsho ma-dros-pa by the name of Mtsho Maphan. 
The commentators of Mngon-mdsod describe the four great rivers of 
Upper Tibet as issuing from rocks, which respectively have the appear- 
ances of an elephant, an eagle, a horse and a lion. According to other 
writers the rocks have the appearances of the head of a bull, a horse, 
a peacock and a lion, from which spring Ganga, Lohita, Pakshu and 
Sindhu. Each of these great rivers is said to flow into one of the four 
oceans, after receiving more than five hundred tributaries. The great 
lake Mtsho-ma drod-pa is mentioned as extending over an area of 80 
leagues. These accounts vary very much when compared with what is 
now seen, This may be attributed to the difference of moral merit in 
the different generations of mankind. It is probably owing to the small- 
ness of moral merit in us, that we do not see these sacred places in their 
original state as our ancestors saw them, There is no other explanation 
except this why great things should look small. The mighty river 
Sindhu, issuing from a glacier on the western slopes of Kang Tesi, flows 
westward through Balti and afterwards in a south-western direction 
through Kapistan, Jalandhra, and Panchanad, till joined by the rivers 
Satadru, Vipasa, Chandrabhaga, Airavati and Vitasta from the east, and 
the rivers Chandana, Seka, Nilata, Hera and Lak, and lastly through 
the country of Sindhu to empty itself in the great ocean called Rinchhen 
hbyung gnas (the origin of precious things), opposite Saurashtra. On 
account of there existing numerous snowy mountains in the countries of 
Punchanad, Kashmir, Ushmaparanta, Kabela nnd Jalandhra, which send 
their water into it, the river Sindhu is very powerful, and in fact it is 
the greatest of the four rivers mentioned above. 

The river Pakshu springing from the glaciers on the north-western 
slopes of Kang Tesi, and flowing through the country of Tho-kar in a 
westerly direction, and Balog Bhokar and Hiva, and also through the 





5 Sarat Chandra Dis—A brief account of Tibet [No. I, 


steppes peopled by the Turushka hordes, discharges its contents iuto the 
great lake Mansarovar ( Aral). 

The river Sita, issuing rom the glaciers of the Tesi mountains on 
their eastern side, flows through the country of Yar-khan and Thokar 
to empty itself into the lake Tsha-mtsho. Tradition says that for- 
merly this river, flowing through the centre of the Hor country, 
discharged itself into the eastern ocean; but on necount of its being 
drained by means of aqueducts, cut from it to irrigate both Chinese 
and Thokar countries, its progress to the sen was arrested. This 
is evidently a story. This Sita does not appear to be identical with 
the Sita mentioned in the work called “ Passport to Shambhala." The 
celebrated Kang Tesi being very high, it is seen from a great distance ; 
and the group of mountains surrounding it, and extending to a great 
distance on all sides, also pass under the same name. There is a smaller 
peak called Mgonpori in front of Kang Tesi, and partially concealing it. 
Confronting the sacred mountain, at a short distance is situated the 
famous lake Mtsho-mapham, to the west of which there is another but 
smaller lake, called Lagran-mtsho. There are legendary stories connect- 
ed with the furrow on the smaller peak situated in front of Kang Tesi. 
According to the Tibetans it was there, that Je-tsun Milarapa and Naro 
Ponchhüng having challenged each other to perform miraculous feats, the 
latter fell headlong, rolling down from the waist of the peak, and thereby 
causing the deep furrow on its slope. But according to the accounts of 
the Rgya-garpas (Indians), the furrow is the groove caused by an arrow 
shot by Kartikeya. They also say that this little mountain formerly 
existed in the belly of the great Himálaya mountain, whence it was ex- 
tracted by Hanumanta, who now resides in it. It is therefore that Mgon- 
pori is called Hanumanta by the Tirthikas. According to the Buddhist 
accounts there are foot-marks of the son of king Suddhodana on the four 
sides of Kang Tesi, together with the sacred symbols printed on them. 
On the back of Kang Tesi are the foot-marks of Milarapa and Naro Pon- 
chhiing, where also are seen many religious symbols. There is a sacred 
cavern consecrated to Jigten Waug-chhyug, besides other objects of great 
sanctity. ‘The Tirthikas adore the foot-marks of the great Teacher, in 
the belief that they were made by Mahadeva, Rudra, Kartikeya or Par- 
vati. The religious symbols and other foot-marks they aseribe to the 
demon Baka, Hanumanta and others. The dwellers of the Kangri say 
that the footprints were left by saints when they attained perfection, 
To the east of Kang Tesi lie the districts of Dragsho, Lungkha and the 
southern part of Ngahri, which includes Ladyag, in the neighbourhood 
of which lies Kashmir and Chamba. In Ladvag, which contains the fort 
of Sles-mkhar (Leb), Sbe-thub, Khri-se, &c., there are very few inhabi- 
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tants. The people of these places partly resemble the Kashmiris in their 
manner of dressing and living. They wear a kind of hat with a broad 
brim called cho-shva, nnd similar to the hat of a Chinese convict. The 
laymen wear black cho-shva, the clergy red ones. Formerly the people 
of Ngahri were devoted to the Chhyaggya-pa and Dsog-chhen-pa secta 
of the red cap school, but now-a-days they are imbibing faith im the re- 
formed Gelugpa doctrine. To the north-west of Ladvag is the small 
district of SPite, the people of which belong to the Tibetan race, and are 
subject to the Ladvag chief. To the west of SPite there is a place called 
Kamlasha, where there is a snowy mountain called Boidur-thaka by the 
Lalos (Muhammadans). To the east of Ngari Ladvag there is a tribe 
known by the name Hdar-wa, to the east of whose country there lies the 
little province of Gugé, 

The most notable object in Gugé is the monastery of Thoding (Aftho 
lding gSergyi Lhakhang), founded by the celebrated Lochnva Rinchhen 
Ssangpo. Thence proceeding eastward for a day, you come to the dis- 
trict of Purang, where reigned a line of kings sprung from the dynasty 
of King Srong tsan Gampo. Lha Lama Chyangchhub Hod was the most 
illustrious member of this line of kings. The chief town of Purang is 
Ya-tse ds ng, which contains several Gelugpa institutions, such as 
Purang Shing-phelling and others. In Purang there are many religious 
institutions belonging to the Sakyapa, Riingmapa, Karmapa, Hbrug-pa, 
Bonpo and other schools. 

Proceeding half a day's distance to the south of Purang you arrive 
at the very old and famous sanctuary of Chovo Jamali, also called Khur- 
Chhog. In ancient time there lived in a remote part of Purang a recluse, 
who entertained seven Aryan Buddhists in his humble cell. These 
Acharyas, when they were returning to Rgya-gar,entrusted him with seven 
loads of articles belonging to them for safe custody. Years elnpsed,. yet 
they did not return to Purang, The recluse, thinking that they would 
not return to Tibet, opened the loads and therein found many bundles 
wrapped in rags with the name “Jamali” marked on them; and on 
opening them he found that they contained silver ingots, Carrying these 
treasures, the recluse went to a place called Jümlang, where he engaged 
several silversmiths to construct an image of Lord Buddha with the 
entire quantity of silver. As soon as the image was finished down to its 
knees, it began to move, though the legs were not finished, Thereafter 
the recluse, with a view to take the image to Tibet, engaged porters to 
carry it, and succeeded in placing it on the site of this temple. As soon 
as the image reached Purang it became immoveable and remained fixed 
where it was first placed. A temple was then erected to shelter and 
honour it. On account of the name Jamali being marked on the bundles 
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of silver ingots with which it was constructed, it is called Jamali, “ the 
immoveable."” Again, when the Turushka armies under King Boramjee 
(or Noramjee) captured Chittore, the king and his brother, carrying with 
them the images of Chanrassig Wangchhyug and his wife, retired to 
Kang Tesi. When arrived at Purang, he found that Chanrassig’s image 
could not be moved or carried any further; but from underneath the spot 
where the image stood there sprung out miraculously a seat of amalaka 
stone with an iron lotus on it, while a voice was heard directing the king 
to leave the image there. The royal brothers at the end of their pilgrim- 
age in Tibet returned to Nepal, carrying with them the image of Dol- 
ma. There the elder brother obtained the principality of Jümlang, 
and the younger brother, more fortunate, the kingdom of Nepal. 
The latter, after reigning several years, abdicated the throne and 
went to Southern India, where he obtained the chieftainship of a large 


principality.* 


*" [With regard to this incident, Mr. H. B. Beveridge sends us the following 
note. “The Tibetan Chronicle speaks of the Turoshka, that is, Mahammadans under 
King Boramji. But I suspect a mistranslation here, and think that Boramji must 
be the name of the Chitor Hindu king, and not of the Muhammadan conqueror who, 
I think, ought to be Alauddin Khilji who sacked Chitor in 1303. I applied to my 
friend the Kaviráj Shyámal Dás, and he has given me the following useful note 
which, I beg to suggest, might be put as a note to the passagé in the Tibetan 
chronicle. 

The Kaviraj writes as follows: 

“ “ Boramji, or Noramji may be a corruption of Barbarm (q@xqR_) who was tho 
son of Aydt (qwa) nnd grandson of Kambha Karan (ugry) son of Rawal Samar 
Singh of Chitor. It is known from the Prithvi’ Raj Rasa that Kumbha Karan 
sought shelter towards Ujjein after leaving Chitor, when Alauddin Khilji sacked it 
in the time of Samar Singh; and his descendants went to Nepal, a fact which is 
admitted by the Nepalese. Nepal may be meant by Tibet in the chronicle yon 
speak of." T 

I think that there is something in the Kaviráj's suggestion, though I cannot find 
Barbarm in Tod. On the other hand I find one Ajeyai there, Vol. I, p. 269, and Tod 
says that he hnd two sons, one of whom by name Sujunsi was tho ancestor of 
Sivaji, the founder of the Asattara dynasty. May not this bo the more fortunate 
prince of the Tibetan chronicle who became a ruler in Sonthern Indin? In a 
footnote to the page of Tod just quoted, he says, that two noble lines were reared 
from expelled princes of Chitor; those of Sivaji, and the Gorkhas of Nepal At 
p.257 Tod refers to m non of Samar Singh who fled to the mountains of Pal, and 
"there spread the Gehlote line, According to Tod and the Rajput bards, Samar 
Singh lived nearly 150 years before Alauddín, but I suppose this is ono of tho 
anachronisms, which the Kaviráj has sot himself to rectify. Perhaps Dr. Wright's 
History of Nepal might throw light on the subject of Chitor princes in Nepal, or 
Tibet.""—Ep.] 
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Lower Purang in the east and not at a great distance from it, there 
is an extensive plain known by the name of Lava-manthang, and inhabited 
by a tribe of Tibetans. This was formerly under the government of Lhasa, 
but lately it has passed under the Nepalese rule. Then passing exten- 
sive Dok lands and proceeding in an easterly direction you come to the 
large distriet of Jonga Dsong, where there is a large fort with a prison 
attached to it, and several monasteries headed by Jongah Phel-gya Ling. 
Lower down to the east of Jonga Dsong lies the country of Tibet proper, 
consisting of the two great provinces of Tsang (Gtsang) and U (Dvus), 
These were subdivided into four Ru or military quarters, namely, 
U-ru, Yeru, Yon-ru and Rulas. During the supremacy of the Hor 
Emperors, U and Tsang were divided into six districts each, called 
Thi-kor, and the lake country of Yamdo was constituted into a separate 
Thi-kor. 

To the south of the Jonga district and the adjoining Dokpa lands lies 
the well-known district of Kirong, which is the most westerly part of 
Upper Tsang. At Kirong is the great monastery of Samtanling, which 
still preserves its reputation for sanctity. The monks of this ancient 
iustitution are famous for the purity of their morals and their exemplary 
discipline. Kirong contains the shrine of Chovo Wati Ssang-po, one of 
the four celebrated Chovo (Lord Buddha) of Tibet. To the south and in 
the neighbourhood of this Tibetan district lie Samkhu, Nayakota and 
other places of Nepal. Then proceeding eastward you arrive at Nalam, 
also called Nanam, adjoining which is Gungthang, the birthplace of 
Jetsun Milarapa and Hva Lochava. 


IL.—Ti»rr PROPER. 


To the east and south of the Jongah district and the adjoining 
Dokpa lands, at the commencement of Upper Tsang, lies Mang-yul 
Kyidong ( Kirong), adjoining the south boundary of which lie the Nepalese 
districts of Samkhu and Nayakota. Kireng contains the temple called 
Samtanling and the image of Buddha, celebrated by the name of Chovo 
Wati Ssang-po, from which a “lustre of glory " is said to issue at all 
times. 

To the east of the Kirong district lies Nalam (Nanam), (to the south 
of which is the Nalam pass), in the vicinity of which are Gung thang, the 
birthplace of Rva Lochava and Toipa phug, the hermitage of the sage 
Milarapa, and Chhubar, the place where Milarapa died,—all these places 
lying on the Tibet-Nepal boundary. Close to them are the recluses’ 
monasteries of Phelgya ling and Targya ling, in the neighbourhood of 
that grand and very lofty snowy mountain called Jomo Kangkar, and at 
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the foot of Lab-chhyi Kang, on the top of which are the abodes of Tshe- 
ring tshe-nga, the five fairies who were devoted to the sage Milarapa. 
At the foot of Lab-chhyi Kang, on the Tibetan side, are five glacial lakes» 
each differing from the others in the colour of its water, consecrated to 
the Tshe-ring tshe-nga. To the north of those monasteries lies Kyema 
tsho, one of the four great glacial lakes of Tibet, close to which is situat- 
ed Hivo tag-ssang (*the place considered holy '), the favourite residence 
of Lhacham Mandarava, the wife of Padma Sambhava, who resides there 
ina spiritual state. It contains the foot-murks of that deified female 
saint. Travelling northward from Nanam one arrives at the foot of a lofty 
mountain called Gung thang La, which contains the abodes of the twelve 
sylvan nymphs called Tanma Chuni, who were bound under solemn oath 
by Padma Sambhava to protect Buddhism against the heretical enemies 
or the Tirthikas (Brahmanas), and to prevent ingress to Tibet of Indian 
heretics. Although it is alleged that since then the Indian Tirthikas 
never came to Tibet, yet it is found that the Indian Parivrajakas did, as 
they do now, visit Tibet. There are other passes and ways for commu- 
nication between India and Tibet, besides Gung thang La pass, and so 
the nymphs cannot with certainty be said to have succeeded in their 
attempt to close the passes. Notwithstanding this, it is believed that 
formerly Indian heretics who succeeded in entering Tibet mostly died 
of, or suffered from, fatal and dangerous diseases, Many people say that 
the learned Parivrajakas (in the days of the author) who visited Tibet did 
not find the water and climate of Tibet to agree with them, and that 
they also suffered from serious diseases. After crossing Gung thang La, 
and going northwards, you arrive at the district of Tengri, in which 
there are the hermitage and cavern of Pha tampa Sangye (founder of 
the Shichye school), and the tomb of that famous saint. A Chineso 
guard with a Tibetan militia is posted at Tengri to watch the movementa 
of the frontier people. Then to the east you find Tesi Jong and to the 
north Shelkar Dorje Jong with a prison attached to it. Close to it lies 
Shelkar Chhoide monastery. North-east of these, not at a great dis- 
tance from Shelkar Jong, is situated the famous monastery of Pal Sakya, 
which contains a grand congregation hall called Dukhang karmo, so 
spacious that within it a race can be ran. Sakya contains numerous 
objects of Buddhist sanctity. The Sakya hierarchs descended from 
Khon Chhoigya! (although his temporal power is now extinct) continue 
to exist without interruption. They chiefly devote their attention to the 
Tantrik portion of Buddhism, for which they are greatly revered. 

From Pal Sakya if you go northward for a full day's march, you 
arrive at Khahu Tag Jong, the place where Lama Khahu propitiated the 
deity Gonpo shaldub. It contains a cavern cut in a rock called Pal Gon 
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thim, which contains a miraculously written white letter A called Ayig 
karpo, and a triangular hollow black rock slab called the Lodon (or the 
petrified heart of Palgom Lama,) from which faithful devotees take away 
chips. To the north of Khahu Jong there isa very lofty snowy range 
on the back of which is the district inhabited by a tribe of Hors called 
Toi Hor, said to be descended from Srinpo (cannibal hobgoblius). It ia 
believed that if the snow of that mountain melt, great troubles and 
dangers will befall Tibet. Tho Sakya hierarchs, by the efficacy of their 
charms, are by degrees causing its snow to melt, This mountain is ex- 
tremely high. Beyond these snowy mountains exist many Dok tribes. 
These Lalo (Muhammadan people) are subject to Kasgar. 

After passing these, you arrive at tracts occupied by other Dokpa 
tribes, and the vast desert plain of Nyanam, where there is neither water, 
nor grass, nor vegetation. After crossing this desert plain you come to 
the district occupied by the Anchian tribe, a Muhammadan people, than 
whom none can do greater mischief to the cause of religion and peace, In 
ancient times, during the great dispute between Sakyapa and Digunpa 
monasteries, the latter invited the troops of Hasri Khan, the Lalo chief 
of Kasgar. In the war the Sakyapa attacked the enemy by marching 
along the side of the snowy mountains. Within the Yon Khang of 
Khahupa there are many bones and skulls, said to be the remains of those 
Lalo and Kasgar troops who fell in the battle. An account of this is to 
be found in the work Debther-nonpo. 

Lower down, to the east of the Nyanam desert, the tract is called 
Rongshar, to the east of which lies Chhudu Tshogor and several other Yul- 
jong villages and towns. To the north of the famous monastery of Pal 
Sakya flows the river Tsangpo, on the bank of which stand Lha-rtse, 
Ngam-ring and Phun tshogs-ling Jong, which all now belong to the 
Government of Tsang (bLa-brang rGyal mtshan mthonpo). These con- 
tain many symbols and images of great sanctity, as well as Thopu 
Chyam-chhen chAorten constructed by Thophu Lochava, a lofty chhorten 
erected by Dub-chhen (saint) Thanang, and the great temple built by 
Situ Namgyal-tagpa. Ngam-ring monastery, besides other religious 
institutions, is also a famous place of pilgrimage. The monastery of 
Phun-tsho-ling was built by Kun-khyen-jomo Nangpa (Jonangpa) after 
the model of the Buddhist temple of Sambhala. Phun-tsholing, Chho- 
lung-chyang-tse and other monasteries in Upper Tsang were formerly the 
seats of the spiritual descendants of Rwa-va, who devoted their attention 
exclusively to the study of the Kala chakra, Vyákarnna, and Vichara sys- 
tems of Buddhism. The Jonang sect had its origin at Phun-tsholing. This 
school being very different from other schools in its peculiar theories, 
was considered by its enemies to bea heretical innovation. Formerly 
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Phuntsholing Jong was the seat of Dolgon Phagpa, the spiritual guide of 
the Emperor Kublai. "The subjects under the jurisdiction of Phun-tsho- 
ling Jong and some of the subjects under Shikha Sumdub-tse (Shiga-tse) 
became devoted to the Jonang school, and followed its ritual. The 
Jonangpa school having flourished, the reformed school was to some 
extent eclipsed by it, when great calamities befell the Government of tho 
Grand Lama. During the hierarchy of the immedinte successors of the 
Neag-wang Lossang Gya-tsho, and particularly at the time of Buddha 
dhara and other Buddhists, great injury was being done by the followers 
of the Jonang school. Now-a-days the Gelugpa school is making rapid 
progress there. 

To the south-east of these monasteries (Phuntsholing, Ngamring, 
&c.), in lower Tsang, lies the great monastery of Tashi-lhunpo, founded 
by Gyai-wa Gedundub. There Buddha Amitábhna in human garb, hold- 
ing the designation of Panchhen Tham-che Khanpa, has been residing 
for a series of generations. Numerous and most wonderful and sacred 
objects, collected and constructed with gems of the first water by the 
immaculate incarnations of the Panchhen, exist in the monastery of 
Tashi-Ihunpo, which also contains the gilt tombs of the successive Pan- 
chhen, the religious robes of the former saints of India, China and Tibet, 
with their ornaments, dresses, the six sacred letters '*om ma nf pa me- 
hum" carved out and written by Gedun-dub, &c., the value of which 
in the eyes of believers is immense. In tho vicinity of Tashi-lhunpo, to 
the north-east, lies the newly-built palace of Kun-khyab-ling (erected 
by Pan-chhen Tanpai Nima). In the same direction, in the suburbs, lio 
the fort called Samdnb-tse, erected by Deba Tsangpa in the first part of 
the 17th century A. D., and the town of Shiga-tse, which is a place of 
much trade. In the neighbourhood of Tashi-lhunpo there are several 
petty religious establishments, hermitages, and cells for recluses on the 
hills, together with groups of populous villages. To the west of Tashi- 
Ihunpo (half a day's march) lies the monastery of Narthang, anciently 
the seat of many sages and learned men. Now-a-days it is decaying, and 
the number of its monks is on the decrease. 

Narthang contains the block-prints for Buddhist scriptures, such as 
Kahgyur and Tangyur, besides several other objects of sanctity. "To tho 
east of Tashi-Ihunpo, at a distance of half a day's ride, is situated tho 
fort of Lhundub-tse in the Panam district, within the jurisdiction of which 
falls the great monastery of Shvalu, also called Serki Tsug-la khang 
(golden shrine), built in former times after the Chinese fashion, It con- 
tains numerous objects of religious sanctity, such as symbols, religious 
writings, chaityas and images called fansum. In ita neighbourhood are 
several hermitages. The interior of Panam Jong is said to contain the 





1887.) from “ Diam Ling Gyeshe.” 11 


dwelling of a certain demon. It is surrounded by several ramparts built 
of stone, in consequence of which the fort is considered impregnable. 
To the east of Panam, in Upper Nyang, lies the third city of Tibet, called 
Gyan-tse, which is a place of considerable trade. It was formerly thə 
capital of Situ Rabtan kun ssang, and called Gyal-khang-tse. It con- 
tains the well-known shrine called Palkhor-chhorten, also Gomang 
Gandhola-chhenpo, built by king Situ Rabtan. The great monastery 
attached to it, called Palkhor chhoide, contains eighteen different reli- 
gious establishments, such as Gelugpa, Ningma, Karma, Sakyapa 
Dukpa, &c. Within the jurisdiction of Gyan-tse Jong there are several 
other monasteries belonging to different schools, such as Chhoide Dechan 
belonging to Ri-khor-chhosga, nnd several hermitages ; and the estates of 
many nobles lie in the Gyan-tse district, The largest estates belong to 
Shape Doring and Phala, The city of Gyau-tse contains a large population. 
It formerly contained the seats of Tertons (discoverers of Tantrik serip- 
tures) headed by Ngah-dag-Myang. To the north of Tashi-lhanpo, in 
the valley of the Tsangpo called Tsang-rong, lies the grand temple (her- 
mitage) called Wensa Chhoikyi Phodang, built by Gyalwa Lossang 
Tondub. It contains many religious objects collected by that learned 
saint. The Buddhist devotees observe many wonderful figures and 
sacred symbols on the surrounding rocky precipices and hills. Not very 
far from it, and to the south of Tashi-lhunpo, is the hermitage of the 
saint Chhoikyi Dorje, called Garmo Chhoi Jong. There is a small foun- 
tain which contains water of wonderful efficacy, It is said to have sprang 
up miraculously. Besides, there are seen the Lingam of Mahádeva and 
Devi, all miraculously carved in rock. On the north bank of the Tsang- 
po, opposite to Wonsa, are Ho-Yug and Shang. The latter contains the 
monasteries of Dechhen Rabgya and Gahdan Chhoikhorling, all of which 
belong to the Gelugpa school. Shang also includes Namliug monastery 
and the seat of the learned saint Khyungpo of olden times, as well as the 
shrine of spirits built by King Tsang-tsan Dorje Ligpa, which has many 
miraculous things in it. The people of that town, owing to the agency 
of spirits residing in it, are possessed of great strength and can perform 
wonderful athletic feats. 

To the east of Shang, in the castern Tsang-rong valley and the defiles 
of Tsang, lie Rinchhen Püngpa Jong, the castle of Deba Riuchhen Ping 
of historic fame, Chyam chhen Choide (monastery) and the village of 
Thob-gyal (the birthplace of the late Tashi Lama Panchhen Rinpochhe), 
The last contains several religious establishments, the principal of which 
ia the Bon monastery of Shendarding. In this division of Tsang-rong 
formerly many famous Lamas and great personages were born, and it 
contained the hermitages of many a saint, but it contains few villages 
and an inconsiderable area of arable soil. 
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To the south of Gyan-tse and Panam Lhandub-tse-Jong, after cross- 
ing à group of hills, you reach the district of Rhe (Sred), which contains 
the monastery of Paldan Rhe Gyupai Tva-tshang and the Jong called 
Hhe Rinchhen-tse Jong and several villages which dot the banks of the 
river Rhe-chhu. "There are also a few petty religious establishments, 
such as Ngorpa, &c., belonging to the Sakyapa school. To the east of 
Rhe Nang (a part of Rhe district) lies the large village of Pholha, the 
birthplace of King Miwang Pholha, which contains several petty villages. 
To the south-west of Tashi-lhunpo, after crossing n range of lofty hills 
called Kyingkar-La, you reach the district of Tinkye Jong, which con» 
tains a fort with a prison (Tsan-Jong) and a monastery situated in the 
middle of a lake. To the south of this district, in the midst of the black 
mountainous region which intervenes between India and Tibet, lie the 
territories of Mon Dajong, called Sukhem (Sikkim) by the Indians. 
The Sukhem people, though speaking a dialect of Tibetan, mostly follow 
the customs and manners of the Indians. Directly to the south of Gyan- 
tse, after passing Khangmar and other places in three marches, and 
crossing a high mountain range, you reach Phagri Jong, an outpost of 
Gahdan Phodang (Lhasa Government). To the south-east of Phagri, 
not nt a grent distance from it, lie the territories of Lho duk (Bhutan). 

From Upper Nyang, after crossing Kharula and the minor groups 
of hills (which are personified as the Demon Kang-ssang and his retain- 
ers), one reaches the district of Yardok (Yam-do), which adjoms Phagri 
to the south. Yardok district contains Yardok-Yumtsho, one of the four 
great lakes of Tibet. In the winter season, from beneath the frozen depths 
of the lake, is constantly heard a thunder-like roar, which according to 
some is the cry of sea-lions, and according to others the roaring of the 
wind. The fish of this lake, thongh very small, are all said to be of 
equal size. This is said to have been caused by the powerful charm of 
the sage Dukpa Kungah Legpa. The truth of this story is questioned. 

In Yardok there are three places of note, viz., Yardok Taglung, 
Duk-Ralung, and Samding. The last monastery, founded by Botongpa, 
is presided over by Dorje Pbagmo. Beside it there are some other reli- 
gious establishments of different schools. Now-a-days most of these have 
adopted the Ningma theories. Iu Botongpa's monastery tho spiritunl 
incarnation of Botong chhogleg Nangyal continues, It also contains an 
incarnation of Dorje Naljorma (Dorje Phagmo). Not far from it are the 
little towns of Palde Jong and Nankartse Jong. At Nankartse there is 
the monastary of Gur, which contains a javelin used in subduing tho 
twelve enemies of Buddhism. Pilgrims see this javelin. The Digumpas 
are related to have been one of the twelve enemies mentioned above. 
The sage Potopa observed bias Poirier 


opprobrium. F 
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To the south of Yardok there is n large lake called Phag-tsho. Past 
Tsangrong you come to some monasteries, noted among which is Tsang 
Namsgyal Detshal, which adjoins the province of U. Here also are the 
estates of the Shapés born of the family of Thonmi Sambhota, as well as 
the birthplace of the latter, called Thonmi. To the east of these, in the 
province of U, lies the district of Kyisho, which is divided into two 
portions, called upper Kyisho and lower Kyisho, Lower Kyisbo adjoins 
Tsang. Here lies the seat of the famous saint Dubthob Thangton, called 
Paichhen rivo, together with 108 religious establishments, Towards the 
northern hill ranges are situated Mon-chog Gonpa (the seat of Rinchhen 
tsondu), Ri-tsar chhoikorling (a Gelugpa monastery), and several other 
monasteries (Chhyagchepa) and convents. To the cast of these in the 
neighbourhood of the confluence of the Tsangpo and Kyi-chhu (the two 
rivers of Tsang aud U) lies the town of Chhu-sul Jong with several ad- 
joining villages. To the east of this, at a distance of half a day's march, 
is the large village of Jang, where annually during the spring and 
summer many learned Lamas congregate to discuss on the Tshan Nyid 
philosophy. To the east of Jang are situated the monastery of Tag- 
tshang rawa-Toipa and the hermitage of that most learned and illustrious 
Lama Longdol Lossang, who is believed to be the reigning emperor of 
Shambhala. Rawa Toi and other ancient monasteries which formerly 
held different doctrines, such as those of the Sakya, Ningma, Karmapa; 
Dukpa, Kahdampa and Gelugpa schools, have now turned to Gelugpa 
institutions, as now-a-days the Gelugpa school inclades the doctrines of 
Kahdampa and Tshan Nid schools. So also the Digum, Tag and Ningma 
schools are about to make up their doctrinal differences, On the south- 
ern bank of the river Thakah of Jang is situated the temple called Husang 
Doi Lhakhang, built of stone by King Ra/pachan, which contains many 
sacred objects besides an image of Husang Jovo. Lately a large piece 
of turquoise was obtained from the ground of this monastery. Not very 
far to the east of Rawa Toi lies Nethang, which contains the temple built 
in the days of Atisha, that noble saint of undiminished glory, and hia 
tomb and ‘many blessings of his saintly heart.” South of Nethang, on 
the south of U-chhu, is Sangphur, the seat of the learned Lochava of 
Ngog, called Legpai Sherab-khupon. There also exists the self-sprang 
image (in which are said to be visible the veins and muscles) of Ngog 
Lodan Sherab, as well as an image of Dharmapála with a wonderful 
buckler made of rhinoceros hide. | 
— Tn ancient time there existed a large congregation of the followers 
and pupils of Wu-tsha; but since the rise and progress of the Sera and 
Dapung monasteries it has gradually declined, and now it contains a few 
houscholder priests of the Sakyapa school, although in summer many 
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monks bearing the title of Kahram, of Shar-tso Ta-tshang (Gahdan 
monastery), congregate there. 

In the valley of the Sangphu lies the little plain of Myanam, called 
Sangphu mutig thang, after crossing which, if you go to the north-east, 
you come to a fort situated on a hill on the bank of the Kyichhu, 
which in ancient time was the scene of many chivalrous exploits, Its 
chief obtained military honours at the hands of many kings such as Tah, 
Dwoorhor, and Taiming. There is also the palace and fort of Nehu Jong, 
anciently the residence of king Situ Chyang Chhub Gyaitshan, of the 
Phagmodub dynasty, all of which are now in ruins and resemble the abod a 
of Tisa (gandbarva). To the north of these, on the north bank of U- 
chhu, not at a great distance from them and on one side of a hill, lies 
the monastery of Khyormo Lung, which formerly was a place of impor- 
tance, being the head-quarters of the Tshan Nid school. Now-a-days it 
contains a few Gelugpa monks. North of this lies the large tract of 
land called Toilung, which contains the Toilun Chhu ssang monasteries 
belonging to the Gelugpa school, and several old religious establishmenta 
pertaining to the Kahgyupa school. It also holds the estates of Deba 
Kyi-shopa and his Jong called Toilung Dechhen Jong, and the monastery 
of Magyu Ta-tshang, near which is a fountain called Chhumig Lung 
which annually in summer is visited by hundreds of monks and priests. 
On the north of this district are the great monasteries of Tshur Phu and 
Yang pachen, the seats of the illustrious. sage Karma Bakshi and his 
spiritual sons, which contain many sacred images and symbols. 

In former times these monasteries were very rich and famous, but 
subsequently some of the incarnate Karma Lamas, out of jealousy having 
tried to injure that immaculate school of Rivo Gelugpa which had adopted 
the stainless doctrines of the son of Ikshaku and Rathika (Buddha), they 
were doomed to fall Again, being displeased with the conduct of 
Chhoidub Gya-tsho and other red cap Lamas, Emperor Chhing-Lung 
converted the monastery of Yangpachen into a Gelugpa institution. 
From the valley of Toilung, if you go a little to the north-east, there in 
the valley you find a religious establishment called Gahdong or Deva- 
chan, belonging to the Tshan nid school, which has now become the 
residence of some householder priests. There also exist the caverns 
where Tsongkhapa used to meditate and sit in yoga. l 

To the east of this place lies Shing Dong kar, where there is a fort 
erected by Deba shi tse pa of Tsang, close to which there are the buffaloes 
of Tam-chan Chhoi gyal, the monkey of the goddess Paldan Mag dsorma, 
the bear of the Demon Khetrapala, the buckler of N achhung, and the foot- 
steps of Khorsum carved on stone. Although there are difforent stories 

connected with the origin of these footsteps, yet the most reliable accounts 
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state that these were produced at the time when Regent (Desri) 
Tsangpa, in order to promote the interests of the Karma school, tried to 
injure the school of Tsong Khapa. 

Thence travelling eastward you arrive at a lofty hill called Ma 
Rirab Chyam or Rivo Gephel, considered very holy, to the side of which 
is situated that great and powerful monastery called Paldan Da pung, 
famous all over North Asia. It formerly contained seven (Ta-tshang) 
monk establishments, but now-a-days the number has gone down to 
four, namely, Gomang, Losal Ling, Deyang and Ngapa Ta-tshang, with 
monks numbering over seven thousand. In the grand hall of congrega- 
tion in Dapung is the huge image of Maitreya, called Chyampa Thong- 
dol, besides many other images and sacred objects, among which the 
manuscripts of the Indian saint Chandra Gomi, the image of Chanrassig 
and the tomb of Rva Lochava are the most noted. Here is a small palace 
belonging to the Dalai Lama called Gahdan Phodang. The image of 
vajra Bhairava standing in the hall of the Tantrik congregation (Ngagpa 
Ta-tshang), which is of great sanctity, is said to emit n brilliant lustre. 
In Dapung great attention is paid to the teaching of the Vinaya, Abhi- 
dharma, and Madhyamika systems of philosophy and Prajüa páramitá 
scriptures. The Tshan Nid Ta-tshang, with the exception of its liturgy 
and ritual, does not practise much of Trantrikism. At a short distance 
from Dapung is situated the castle called Na-Chhung, which is the 
sanctuary of the prince of oracles. The great king of genii, Pehar, 
resides here inside a great image. Sometimes he is manifest in the 
person of the presiding priest. Then proceeding eastward, along the 
margin of a marshy tract called Dambu chan ki-tsho, you come to the 
second Tu-ssin (Potala) of Gyal-Wang Thamche Khyanpa, the all-know- 
ing victor, and the far-famed city of Pal Lhadan (Lhasa). The city of 
Lhasa, though it cannot bear comparison with any of the large towns of 
Aryavarta, is yet the largest city of Tibet. In the centre of Lhasa is the 
shrine of Shakya Buddha, three storeys high. The famed image (being 
the representation of Shakya Simha while he was 12 years of age) was 
brought from China by the first Chinese princess married to King 
Srongtsan Gampo. The shrine also contains the self-sprung image of 
Chanrassig, the image of Maitreya Buddha, in the interior of which are 
precious and sacred inscriptions of King Kriki of Panchala, the image 
of Tsongkhapa, the image of Srid-sum Gyalmo (goddess unrivalled) 
known in India by the name of Sachi Kámini, and numerous other sacred 
objects, a description of all of which will be found in the work called 
Lhasai karchhag, compiled by Jamyang Gah-wai She-ngen. In Lhasa 
there are also several Tatshang such as Meru-shi-de, &c., the residence 
of many landlords and nobles of Tibet. It is also the centre of the North 
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High Asian trade, where merchants from India, China, Kashmir, Nepal, 
and Bhutan meet. "Travellers from Tsang, U, Nahri, Amdo, Kham, Hor 
and Mongolia always come to Lhasa. At a distance of half a mile from 
the city, to the west of it, stands the famed palace of Potálá, the residence 
of Chanrassig, the Lord of the world, who in human shape is incarnate 
ju the Dalai Lama.  Potálá is eleven-storied, white in appearance, and 
was erected by King Ssongtsan Gampo. There also stands the Red palace 
(Phodung Marpo), built by Regent Desri Sangye Gyamtsho, thirteen 
storeys high, containing the image of Lokeshvara, the golden tomb of 
Kongsa Ngapa (5th Dalai Lama), called Dsamling Gyen—the ornament 
of the world. There perpetually reside the successive incarnations of 
the Dalai Lama. To the south-west of Potálá, and very close to it, is 
the famous hill called Chagpoiri (sacred to Chhyagna Dorje or Vajra 
Pani), on the top of which is the religious establishment called Chagpoiri 
Vaiduiya Ta-tshang, containing a college for training physicians. To 
the west of Chagpoiri is situated the bill called Dari, sacred to Arya 
Manjusri, on the top of which is situated the castle-like temple of the 
Emperor of China, called Dalha Yuugdung Raja. In the suburb of 
Lhasa and Potálá is the residency of the Ampan, who is posted in Tibet 
to protect the interests of the Grand Lama. There are also the monas- 
teries of Tangyeling, and other religious institutions, the heads of which 
become incarnate successively to defend the kingdom of Tibet. Groves 
and gardens, fountains and wells, lakes and meadows, abound there. To 
the north of the city of Lhasa, ata distance of about a furlong, are the 
battle-field and fortifications which were the scene of Lhabssang's defeat 
by the troops of Orod-Jungar. 'The site known by the name of Dasi 
thang is partly occupied by the Chinese troops under n captain called 
Táloye. Going to the north of this field you reach the great monastery 
of Sera Theg-chhe ling, in which formerly existed four Ta-tshang 
(schools), bnt now-a-days they are reduced to three, namely, Chye Ta- 
tshang, Ma Ta-tshang and Ngagpa Ta-tshang, with a total monk popula- 
tion of about 5,000. In the grand congregation hall (Tshogehhen) of 
Sera is the great image of the eleven-faced Chanrassig (Chuchig shal), 
in the interior of which are sacred inscriptions of Gelongma Palmo, dc, 
In the congregation hall of Chyepa Ta-tshang of-Sera are the images of 
Pal-Padma Sangtagpo, possessed of miraculous properties, and the club- 
like pin (Phurbn) obtained by Dubthob Dah chhya from underneath ü 
cave, In the hills behind Sera and Dapung are situated Gephel retoi 
(hill cavern), Tagri retoi, of Sarma and Ningma schools, the sacred rock 
Kha chhu-ssang, Phurbu chog, enst nnd west Kehn tshang, Sera-tse, 
Rukha-Tag (rock), Khardo, Dichhung monastery, Nangtan Phug, Gura 
Gonpa, Sephug, Panglung retoi and Rigya monasteries and religious 
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institutions, as well as Sern Chhoiding, the hermitage of Tsongkhopa. 
if travelling along the northern bank of U-Ohhu you go eastward, you 
come across a forest, after crossing which you arrive at a hill called Tag- 
yer, in the waist of which was auciently situated the hermitage and cell 
of Atisha, the recluse cavern of the great Acharya Padma sambhava 
(called Daphug) and the cavern of Yoga of 80 sainta (Dubthob). There 
also existin that place the image of Chanrassig, from whose fingers 


nectar is said to have flowed ; a mani (gem symbol) of white stone, said . 


to have been self-sprung from a black stone bed; an image of Tard, 
self-sprung also, and of white stono out of a blue rocky bed; the image 
of Jambhala (Kuveras), Rigchyema (Vedamati) ; the image of Dabtbob. 
Birvapa and the band and foot-marks of many ancient holy personages, 
There also is Yerpa Obyamchhen, ono of the four great Maitreyus 
(Chyamchhen) of Tibet that poured nectar from its hands, the temple 
and the image of the matchless god Pal Lha Shiva, and many wonderful 
sacred objects. ‘There in former times existed a large congregation of 
priests and monks who followed the Kahdampa school. Now it has 
been converted to the Gelugpa school and contains about 300 monks. 
Here annually in summer the Paldan Toigyapa monks hold religious 
conferences. In the vicinity of it, on the southern bank of Kyichha, 
are situated the monasteries of Tshal gung thang and U-ling, the seats 
of Lama Shang T'shalva. These are said to contain many objects of sanc- 
tity. Here formerly existed sing nag gyupai Ta-tshang, which has 
now been converted to the Gelugpa school. To the east of U-ling, ata 
distance of half a day’s march, existed Dachhen Jong, formerly the 
possession of Deba Kyi-sho, in the néighbourhood of which existed Sang 
Neag khar 'l'a-tshang and the image of Maitreya constructed by Khadub 
Rinpochhe. Then if you go further east along the northern bank of 
Kyichhu, you will come across the shrine of Ngangonphug, to the east 
of which, on the south bank of U-Chhu, there is the hill called Wang 
Kur ri, on which stands the grand monastery of Gahdan nambar gyal 
wailing, founded by the great reformer Shar Tsongkhapa  Lossang 
Tagpa. Gahdan formerly possessed three 'Ta-tshang, but now it contains 
only two, viz, Shar-tse and Chyang-tse, with nbove 3,000 monks. 
Gahdan contains the chhorten which is the tomb of Tsong-khapa, 
his throne famed as gahdan (golden chair) ser thi, his cell called Hosser 
phug, the image of Shakya Simha called Thub-tshul thim-ma, con. 
structed during Tsong-khapa's ministry, the image of the imaginary 
hero Thopai dumbu char called Pah-o-gah-tshonma, the images of 
Yamántaka, Mahákáln, and Kala rupa, constructed under the direction 
of ''song-khapa, as well as the Mandalas of Gahya Samája and Sambara, 
also constructed in his time. Around the great monastery are the 
© 
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following :—' The place where Tsoug-khapa discovered n conch shell, the 
foot-mark of Mudgulayana (one of the principal disciples of Buddha), 
the guard-post of the monkey that guards the hidden religious treasures 
called Ter, the residence of Thonpa hermit, who was possessed of the 
faculty of suspending his animation (Gog-Nom), the images of Rig-sunt 
.Gonpo, the hand and foot-marks of Chhasa chhoi-kyi-Senge, Tsong- 
khapa's head-dress, rosary, &c., the foot-marks of the Bhutanese saint 
s Dukpa-kun leg, besides many chhortens which are said to be of miracu- 
lous origin. The image of Tsong-khapa and his self-sprung bust are to 
be seen in the cell where Tsong-khapa obtained sainthood, and the hand 
and foot-marks of Tsong-khapa himself. To the north of Gahdan lies 
the large district of Phan-yul, where exist the ancient temples and 
monasteries of Kahdampa school, these being the seat of the Sharbu line 
of Lamas, among whom were Tenshar Pampa, Gewai Sheñan, Phenyul 
Lhakhang, the seat of Geshe lang-ri-thangpa. There also exist many 
other monasteries such as Chhoi-khor-ling ( Gelugpa), Phen-yul Nalen- 
dra (Sakya school), &c. After passing these, if you go to the north-east, 
you come across a high hill called chhagla, which crossed, you reach the 
monastery of Chyang Tag lung, where exists the tomb of Dom (Brom) 
tan Rinpochhe, the illustrious disciple of Atisha. There on the face of 
a lofty precipice stands the recluse temple (retoi) called Siligatshang, 
the seat of Gyalwa Goitshang. To the north-east of that place lies the 
Rong district, where there is a Jong called Phudo Jong, and several petty” 
hamlets. North-east of Rong lies the extensive country in which is 
situated the great monastery of Radeng founded by Dom Rinpochhe in 
accordance to the prophecy of his great teacher, the immortal Atisha 
(Dipankara Sri-Jünánn). Radeng contains many sacred objects, sym- 
bols and scriptural inscriptions on paper left by Atisha, the image of 
Jam pal dorje of Guhya Samaja Tantra, and the image of Maitreya 
constructed by Atisha himself. Near the south-west wing of the monas- 
tery of Radeng is the temple of Gonkhang and the tombs and images of 
the abbots of the Kahdampa school. In the neighbourhood of Radeng there 
are several fountains which are said to be the abodes of different demi- 
gods, such as Nagas, Yakshas and Rakshasas; also the large grove of 
sugpa (juniper) trees said to be planted by Domtan, Radeng, according 
to the book of prophecy called Ka/jdam legbam, once became the seat of 
learning as well as the residence of such illustrious personages ns Dom- 
tan and his worthy successors, in consequence of which its sanctity is 
great. It formerly contained a large number of monks and Ta-tshafigs 
and religious authors, but subsequently when the Digung (Digum) 
hierarchs became powerful, this old and pure religious school, which 
had turned out many excellent scholars, began to decay. It has now. 
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been converted into a Gelugpa institution. In the termination of lower 
Phudo (district), in the upper U division, is situated the Digung tshal 
monastery founded by Digung Chhoije Kyobpa Rinpechhe, with the 
sub-monasteries of Higafig and a Jong called Digung Jongsar. Here 
ruled the successive incarnations of Gyalwa Digung and his spiritual 
sons over an immensely large number of monks and Buddhists. 

North of U nnd Tsanglies the extensive hilly country of Dokyul 
(shepherd land) divided into several parts, such as Nag-tshang, Namrn, 
Nagchhu, Yangpa chan-de, Chyang rig de, and four De of yak herds 
inhabited by numerous tribes of pastoral people called Hor-de. The 
name Hor evidently is a corruption of the Chinese word Hwu-hoi, mean- 
ing northern, and which also means a cover or tent. In this vast Dokpa 
country lies one of the four great lakes of Tibet called Nam-tsho 
chhyugmo (Tengrinor), and the lofty snowy range called Nan-chhen 
thang la kangri, considered as the wonderland of Buddhist pilgrimage. 

If you go southwards (down) from the confluence of the great 
Tsangpo and U-Chhu (Kyi-chhu), you will arrive at Gongkar Jong, a 
large fortress with a prison, in the neighbourhood of which lies Gongkar 
Chhoide (a large monastery’, the seat of Gongkar Dorje-danpa of the 
Sakyapa school, with some hamlets around it. In the uplands of Gong- 
kar are Dechhen Chhoikhor (a large Dukpa monastery), and several 
smaller monasteries and convents. If you go a short distance northward 
from this place, you arrive at the Sakyapa monastery of Kyisho-rawa 
ma, in the vicinity of which there are a few hamlets, Travelling north 
from U-Chhu for abont half a day, you arrive at the great Tantrik monas- 
tery of Dorjetag, which contains the incarnation of Padma Thinle and 
about 400 ordained monks. Hence following the Tsangpo (which flows 
near it) south-eastward, you arrive at some of the Gelugpa monasteries, 
such as Dol-sung rab ling, &c., in the neighbourhood of which there are 
several villages with some trade. To the south of these lies the monas- 
tery of Chyampa ling with a lofty ehAorfen containing 108 temples and 
resembling Palkhor Chhoi de Chhoikhor of Gyan-tse. "Not far from 
these lies the great Ningma monastery of Mindolling with a largo 
religious establishment. 

Travelling eastward of Dorjetag (mentioned above), after a full 
day's journey across a sandy plain, you arrive nt the most ancient 
monastery of ssan-yang migyur Lhundubt Sugla Khang, ordinarily called 
Samye. It contains four upper compartments called Htse ling shi and 
eight smaller compartments called Ling then-gye. It was built by King 
Thisrong deu tsan under the direction of Padma-Sambhava after the 
model of the great monastery of Otontapuri of Magadha in the first part 
of the eighth century A. D. A description of its contents is given at 
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length in Pama Kah thang. From Samye travelling southwards, after 
crossing the Tsangpo to its south bank, you reach the town of Namsre- 
ling, to the south of which lies Tse-thang (Chethang of English maps), 
a place of some trade, with a monastery called Tse-thang Chhoide. 
Going tothe south-west of Tse-thanc. you find yourself in the valley of 
Yarlung, where there are many places of ancient fame and sanctity, 
such as a large chhorten called Gyanthang Bum-pa, and two others, 
Tshe-myal-bumpa and Theg Chhen bumpa, Thadug Dolma-Lha khang 
(temple), Tsanthang Chandan Yui Lha khang, and the most ancient 
palace of Yambu Lagang, Yarlung Shel tag, the Yoga cavern of Padma 
Sambhava, &c. Sheltag (the crystal rock cavern) is said to be pos- 
sessed of the wonderful capacity of holding within it as many pilgrims 
as may gather there to pray. In Yarlung there are many monasteries and 
religious establishments, such as Thangpo chhe, Chhyong gya rivo 
dechhen, Rivo chhoi ling, and several Jong (fort), such as Ohhyong gya 
jong and Yarlun Nedong jong, together with numerous towns and 
villages, Travelling to the east of Samye you arrive at a small tract of 
land which is the seat of Gyal-sre Rirpochhe, called Hon chhoi ding. 
To the left bank of the Tsangpo is situated the Ngahri T'a-tshang monas- 
tery, to the east of which at a short distance is the well-known monastery 
of Lama Je Phagmodub, called Densathi/, which contains that illus- 
trious Lama's image, an object of great sanctity. 

At Densathi! there are eighteen silver tombs of the eighteen sneces- 
sors of Phagmodub Lama KRinpochhe, together with eighteen Kahgyur 
collections written in gold, and the eighteen kinds of precions stones 


and metal objects of great sanctity. This old monastery once rivalled- 
the monastery of Radeng, but now-a-days the owners nre ssid to use 


them as shelter for cattle. From this place if you go further east along 
the bank of Tsangpo, you arrivo nt the hermitage of that saintly nun 
Labkyi Donma (of the Shichye school), called Ssangri khang mar, which 
contains an image of the illustrious nun, Then going northward you 
arrive at Lalung, where there ia a monastery called Nam dol ling, erected 
by Hol kha jedungpa. To the farther east is situated Chyan khang of 
Jing chhyi (chyamba). Proceeding further to the south-east you come 
to the recluse monastery of Hol kha Samtanling, which was the scene of 
Khorlo Dompa's vicarage. Close to it is Ho/Khbagarphug, the cavern 
where Tsong-khapa meditated with the object of attaining sainthood ; 
leaving which, if you go to the south-cast, you will arrive at the hill called 
Hode gung gyalri, on the back of which are a recluse monastery called Hol 
kha Chhoi kang, and the recluse cell of Tsongkhapa, built according to the 
description laid down in the Vinaya Law. There also are to be found the 
band and foot-marks of Tsongkhapa, printed when he was practising physi- 
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cal austerities ; the Mandala of stone on the surface of which there had 
miraculously appeared mystic writings when Tsong-khapa was miracu- 
lously visited by thirty-five Buddhist gods: the Mani figure drawn by 
his own fingers on the surface of a rock, as also the marks of his back 
and the drawing of his sash and raiment. Close to this are the places 
called Hol kha Chyambaling and Rinchhen ling. In the front of Hode 
Gungyal is another recluse hermitage of Tsong-khapa called Gyasog, 
where he saw the different moods of his father’s countenance and was 
reminded of his birth stories. Close to Ssangri (mentioned above) are 
the towns of Hol kha Tag-tse Jong and some villages. Then going 
eastward, following the Tsangpo, yon reach the monastery of Dvagpo 
Shadub ling and other places. Next crossing the Tsangpo, if you go 
southward, you come to a place called A-Yul, where there are several 
villages and some Gelugpa religious establishments. In the tract of 
land which is situated on the north bank of the Tsangpo, facing to the 
south, there exists the monastery of Chhoi khorling, fonnded according 
to the prophecy of Dumlegham, which also contains a small palace be- 
longing to the Dalai Lama, and some sacred objects. Not far from 
these is La-tsho lake ( believed to be the heart of Paldan Lhamo, or the 
goddess Kali), in which the reflected images of different objects are seen. 
Lower down to the sonth of Yardok, and upward to the south of Yar- 
lung, is the conntry called Lhobrag, where there are the birthplace of 
Marpa, the castle-like (nine-storeyed) temple called Dorje tsegpai sra 
khar erected by Mila rapa, and the image of Lakyi Dorje the saint; the 
last, when walked round and touched, relieves leprosy. There also are 
the Tovogonpa, the seat of Lakyi Dorje, and the temples and monasteries 
built by holy personages born of Shnpoirig (race), and the tower called 
Lhobrag Duojong, with several villages and pastoral Dokpa tribes. 
Lower down to the south of Lhobrag is the tract of land called Nal, 
where in ancient time there were several monasteries and temples with 
a large population, but now it is in a state of decline. Here also were 
the seat of Rachhungpa and some monasteries of the Kahgyupa and 
Gelugpa schools. There are now some Lamas and an incarnation of 
Kyura Tham cha khenpa of the Kahgyupa school, To the sonth-enst of 
Lhobrng lies Mon tshona, to the south of which are the districts of 
Montawang and Tamon. To the east of these lies the district of Chya 
Yul, containing many villages. The upper portion of Chya Yul belongs 
to Tibet and the lower or southern part to the Lepa savage tribe. In 
upper Chya Yul are the monastery (founded by Ami chyanag Tantrik 
Lama) and the seat and palace (of Phodang Yank tse) of Gewnishenen 
ehya Yulpa, with a fort attached to it. If you travel further to the 
south-east, you will arive at that holy place of pilgrimage called Pa 
Tsari (Tsvari). 
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If you travel to the east of Dvagpo shadubling, you will arrive at tho 
Dyagpo country with Namgyal jong of Dvagpo and some minor places 
with a tolerable population, and then to the south of the Tsangpo you 
will find the Gelugpa monastery of Gahdan rabtanling (Dvagpo) and the 
town of Dvag Gampo, where up to the middle of the 17th century existed 
the descendants of Je Gampo, who for their disloyal character were ex- 
tinguished by the Orod Mongol chief Tshering Tondub and his troops. 
At present there exists an incarnation of Je Gampo, but no descendants 
of his. 

To the south of these there is a hill called Dyagpo Gongmola, 
having crossed which you arrive at a plain called Tsari Khi! khor thang, 
where there are several petty hamlets inhabited by a people called Lalo 
mikya deng. Tsari being believed to be guarded by Khadoma (Daki- 
nis), or nerial goddesses, there is a succession of human Kiadomas. In 
every 13th year (generally in the ape year) pilgrims, about 10,000 in 
number, travel together to visit the sacred places of Tsar. Lonely tra- 
vellers, nay even large bands of pilgrims, for fear of the Lalo savages, 
never venture to visit Tsari. The Government of Gahdan Phodang 
(Lhasa) sends presents to the Lopa and other savage tribes with a view 
to prevent raids in Tibetan territories and molestation of travellers by 
them. "The Lopa and other savage people are said to have been brought 
to terms by the agency of certain Khadomas or fairies. The pilgrims 
who travel in a body, following the course of the stream af Kyilkhor 
Thang, descend to the valley, and there after crossing nine mountains, 
nine ravines, nine torrents, nine bridges, passing along precipitons and 
extremely narrow paths and threading steep precipices, and venturing 
through the extremely difficult and dangerous narrow passage called 
Chyadyl aud Chyidyl, at last arrive at the place of pilgrimage called 
Dvagpo Tsari Thugka. Then descending down a deep ravine and as- 
cending along the rapids of Chyaynl, they arrive at Tshoi-ssamdung, 
which is said to be the limit of Buddhist pilgrimage. ; This dangerous 
journey takes a fortnight of hard travel. In this kind of pilgrimage, 
anciently, Tibetan travellers and pilgrims never used to embark, but 
subsequently Lama Yeshe Dorje, the chief disciple of Je Lama Phagmo 
dub, happened to go there for the purpose of making nustere meditation, 
from which time the way to it has been opened and pilgrims commenced 
to frequent it. The summit of the mountain of Tenri remains perpe- 
tually covered with snow. The country is clad wilh thick forests, 
Beneath is said to exist the abode of a Nágna-demon named Tsva lu-du 
Dorje. Pilgrims who sneceed in making n pilgrimage thereto are said 
to be able to escape at once from mundane existence and misery. "The 
— animals of Tsari, and beasts of burden as sheep and goats, when 
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conducted to T'sari are, by virtue of going there, said to have images of 
deities and sacred writings miraculously engraven on their horns and 
bones. A certain author remarked: “Glory and fortune be to that 
great saint who performed yoga in 'Tsari." 

Tsari being considered as the sacred heart of the Tantrik deity 
Khorlo Dompa, the Indian Tirthikas designate Tsari-dvagpo as the land 
of Ulanga stripurusha, where exists the real Mabhádeva. The Indian 
Parivrajakas and Tirthikas wander all over Kamarupa, Assam and Nága 
land in search of their god (Mahádeva). It is not known to them that 
Tsari is not the real place of pilgrimage of the Tirthikas. From Holkha 
and upper U if you go to the east and south-eastward, you arrive at 
Nangpoiyul, where formerly existed several thousand habitations, but 
now-n-days the country has been deserted, and scarcely more than ten 
houses exist. This is probably caused by the place being on the high- . 
why. 

Lower down Nangpo is the district of Kongpo yul, where exist the 
ancient monastery of Buchhung serkyi Lhakhang and other temples and 
monasteries of the Chhabkar and Chhabnag period of Bon religion, now 
converted into Gelugpa institutions. Here are also religious establish- 
ments of the Sakya, Ningma Karma Dukpa and other schools, as well as 
Kongpo, Tagsum Jong (fort), besides numerous villages with Bonpo 
populations, the Bonri mountain, and the place from which Terton Jah 
ishon discovered some sacred volumes. 


IIIL.—GREAT TIBET. 


To the east and north-east of Tibet proper (U and Tsang) lies the 
country of Great Tibet, comprising Amdo, Kham and Gang. The fol- 
lowing are the principal divisions of Great Tibet :—Maja ssabmo Gang, 
Tshaya Gang, and Pompo Gang, constituting the upper three Gang, and 
Markham Gang, Minag Gang, and Yarmo Gang, the lower three Gang ; 
comprising altogether six Gang or divisions, To these may be added 
the four great mountainous districts called Rong, vis., Tshava Rong, 
Sangnan Rong, Nag Rong, and Gyalmo Rong, with smaller Rong, such 
as Minag Rong, &c. : 

From Kongpo if you travel eastward, after crossing a lofty mountain, 
you arrive nt tho place where upper Kham commences. "This portion is 
called Poboi Yul. This country, according to the tales of Lingje, is 
mentioned ns Pharssug Athai Hong. It contains Na Padma Koi, where 
Padma Sambhava is said to have mysteriously performed yoga, Pobo 
Chhu dah monastery of Gelugpa school, and several Ningma religious 
establishments, The chief of Pobo-land, who is independent, is called 
Dehu Kanam. To tho south-west of Pobo Yul lies Lalo, or the savage 
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country. On its east lies Tshava Rong, which is under the Lhasa Govern- 
ment, and annually sends considerable tribute in kind. Its chief town 
is called Tshava Jo Gang Jong, besides which there are other smaller 
towns such as Sang ngag chhoi Jong, and villages with considerable 
populations. Tothe east of Tshava Rong are the smaller districts of Jira, 
Dsui, Jang &c., to the north-east of which lies Gyalthang. Wast of 
Gyalthang lies Mili, to the south-west of which, and also to the south of 
Gyalthang, is Lalo, which is inhabited by a wild tribe. 

To the west of Gyalthang and north of Sompho land, near Jang, is 
Na-khawa karpo (white snow), well known in Tibet and China as a place 
of great scanetity. In the confines of Jang and China is a place of sanc- 
tity called Richya kyang. In Gyalthang there is the temple of a very 
sacred image called Gyal waringa, as well asa monastery called Gyalthang 


 &seru Gon, belonging to the Gelugpa school. In Mili and Gyalthang 


there are several religious establishments belonging to the Gelugpa and 
Kunchoi Tsangpa schools, To the south of the above-mentioned districts 
lies the Yunan province of China and to the east is situated the Gyalhin 
district of Ssitwan. If from Nang, after crossing à mountain pass, you 
travel eastward, you will reach Kham Lhari, to the north-east of which 
lie the towns of Chagri Palbar Gyalton, Khyung kar, Khyung nag and 
Khyungser and numerous villages and Dokpa tribes, all of which are sub- 
ject to the Government of Lhasa.In the Khyungpo districts there are eight 
Gelugpa establishments and several Bon institutions, such as Khyungpo 
Tingchhen, &c. Again, from Kham Lhari if you travel enstward after 
crossing n mountain pass called Shar Kang Lon, you come to another lofty 
mountain called Tshava gang La, after crossing which you arrive at the 
Ngulchhu (silver river), on the left bank of which is situated the great 
monastery of Rivochhe, belonging to the Tazlung school, which contains 
a monastery and grand temple with numerous scriptures and sacred 
objects. This monastery was formerly the seat of a famous Lama called 
Sangye yar-chyon, who belonged to the Kahgyu school. There are two 
incarnations of Kahgyu Lamas and a descendant of a lay Kahgyu Lama. 
To the east of this place, at the confluence of J achhu and Ngam chhu, 
is situated Chhabdo gonpa, where Phagpa Lha Yab sra (two incarnate 
Lamas of high repute and power) preside over above 2,000 monks. There 
are numerous villages, scriptures, and sacred objects. The monastery 
is rich. Lately Kahgyur block-prints have been established there. "The 
monastery is said to be guarded by à demon called Ku wantsan or Loka- 
pila. Chhabdo is a powerful stute owing allegiance to the Dalai Lama, 
The incarnate Lamas occasionally visit Lhasa and Tsang, and are receiv- 
ed with great respect and preparation there. In Chhabdo there are a 
few scholars of the T'shan Nid philosophy. 
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If you proceed further east, you come across a tribe called Tagyab. 
Here is a huge rock the top of which spreads like a canopy. Im Tazyab 
yul there are two monasteries called Magon and Bugon, two incarnations 
of Legpai Sherab and Lodan Sherab (spiritual father and son,), desig- 
nated by the title of Chhe-Tshang and Chhung-Tshang, who preside 
over a large number of monks, and also several villages constituting a 
large district, This monastery formerly belonged to the Tshan Nid 
school, but has been converted into a Gelugpa institution. The Tagyab 
tribes are greatly devoted to the Gelugpa school, From Tagyab yul if 
you go further east, you reach Mar Kham, where there are some 
monasteries belonging to the Sakyapa and Gelugpa schools, and the 
ancient temple of Dolma Lhakhang erected in the days of Srongtsau 
Gampo. The people of Mar Kham, who are of strong make, are devoted 
to mischievous pursuits (robbery, &c.), and speak a dialect of Mifiag. 
To the east of Mar Kham lies Kongtse kha, which forms the boundary of 
Tibet and China. To the enst of Kongtse kha lies the Bah division 
(Batang of English maps), which contains the Bah chhoi dé (Gonpa) 
and Goj Jijé monasteries of the Gelugpa school and several villages. 
From Bahthang if you travel along the valley of the Dichhu river, 
you arrive at a (Rong) hilly country called Bahsangan, of which 
the whole population lives by professional brigandage and robbery. 
From Bah division going eastward you arrive at Lithang, where 
(in the neighbourhood of Bah) there is a place of pilgrimage called 
Kaburnanang, in which in ancient times there was a large Karmapse 
monastery, on the site of which there is at present a small monastery 
called Kesar Gon khang. On its east side lies the Thub-chhen Chyambal- 
ing monastery of Lithang, containing 2,800 monks and many learned 
scholars of theTshan-fiid school. There are also several large and minor 
monasteries among which the Samphelling monastery of the Gelugpa 
school is noted. The monasteries of the Sakya and Ningma schools there 
are in a state of decline. To the north-east of Lithang lies Nagrong (a 
very large district). The people of upper Nagrong are professional 
brigands and robbers. The lower portion of Nagrong is inhabited by 
Lithang and Mifiag tribes. The tract on the right bank of the Ngagchhu 
river belongs to the jurisdiction of the Lithang chief (under Chna). 
It contains a temple called Phod ang Ngatse, where the Indian Acharya 
Pha Tampa Sangye (the founder of the Shichyepa school of Tibet) per- 
formed yoga for some time. It is said to contain the mark of this saint's 
back printed on the face of a rock. 

From Lithang crossing the Ngagchhn if you travel eastward, you arrive 
in the extensive country of Minag, which contains the Mifiag kah shi 
(Gonpa) monastery belonging to the Sakya school, and the Miñag Kye li 
(Gonpa) monastery belonging to the Gelugpa school. To the north 

D 





26 Sarat Chandra Dás—A brief account of Tibet (No. 1, 


end of Minag, in the vicinity of Horkhog, lies Thar thang, once the 
temporary residence of the Dalai Lama.  Minag belongs to Lhasa. To 
the east of Minag lies Gyalmo Rong, which formerly was ruled by 18 
chiefs, but at presentit is divided into 13 chieftainships. They are Chagla, 
Wasi, Thokyab, Somang, Dsongag, Chog-tse, Tampa, Hoshi, Doli, Dati, 
Pabam, Gesi-tsha, Hwa Hwa, Len tsa, Rabtan, Tsanla, Gyal kha, and 
Donbu. The people of these places are very strong and stalwart. 
They nre prone to depredatory pursuits, and are professional brigands and 
robbers roving over the whole of Tibet and the North Himalayan states, 
nnd are wild in their habits. The people of Mifiag, Gyalmo rong, Mili, 
thoughthey speak acorrupt form of the Tibetan language, possess very few 
virtues of the Tibetans. In Gya/mo Rong there is a very lofty range of 
mountains called Gyalmo mordo, and the cavern where the great Loch- 
ava Vairochana practised meditation, and which contains his hand and 
foot-marks. 

To the south-east of Ngagchhu lies Nagsho, inhabited by a Dokpa 
.tribe. To the east of Ngagchhu lie Atag, Dsamar and Sogde, Dokpa 
tribes. To the east of these lie Gégyé Dongpa, Dorshui Ling toima, 
(upper Ling), Perikhugah, Yoishni, Rogshni, Tagrang, Hothog, Gohu- 
tsha Longulchin, Na-tsho, Gehtse, and numerous Dokpa lands inhabited 
by various Dokpa tribes. To the south of these, and north of Chhabdo 
(Chhamdo) and Tagyab and Bah, lie the territories of the largest of 
Kham principalities, called Dégé or Kham Dégé, The Kham people 
arrogate to themselves a high position among the kingdoms of the 
north. According to them Tibet, divided into 13 divisions called Thikor 
chusum, and Kham, divided into 13 principalities called Phodang 
chusum, and China (containing 13 provinces), are most important 
among the great countries of North Asia, Within the principality of 
Kham Dégé there are many monasteries belonging to the Kahgyu, 
Sakyapa, and Ningma schools, such as Jå Dsogchhenpa (Gonpa) monas- 
tery, Shichhen (Gonpa), Payal Kathogpa (Gonpa), Situi Gonpa, and 
the monastery of Dégé King, but there is no Gelugpa monastery in 
Kham Dégé. Outside of Dégé, but in its neighbourhood, there are 
several tribes, such as Dan, Khog, Ga Khog, Lingbarma, Raüng, Rasod, 
in which there are many Gelugpa monasteries, such as Chhoi Khorling, 
&c. To the east of Dégé lies the district of Honknog, where there are 
five petty states, namely Khangsar, Massi, Taggo, Piri, and Tiho; be- 
sides there are the monasteries of Horgantse Gonpa, Taggo Gonpa, Tareo 
Ratsho Gonpa, Ja Gonsar, and others containing large Gelugpa establish- 
jun the east of Honkhog lies the petty state of Tongkor, after passing 
which yon arrive at the province of Dome Amdo. The Kham peoplo 
are straightforward in nature, very strong, martial, and loyal to their 
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chiefs. In faithfulness and attachment they are far superior to other 
Tibetans. Devoted to the verge of bigotry in matters of religion, they 
are uncivil, harsh, and mischievous to strangers. To their acquaintances 
they show extraordinary fidelity, usefulness, and attachment. 

To the east of Tongkor lie Dokhog, Jikhog, and Markhog, all three 
being included within Amdo. In Dokhog is the monastery of Dodub- 
chhen Gonpa, which formerly belonged to the Gelugpa school In 
Jikhog is the monastery of Jam thang (Gonpa), which belonged to the 
Jonang school till the extinction of that sect under the edict of the Dalai 
Lama. Markhog is the fatherland of the Golog Mussalmans (probably 
Tangyut of Colonel Prejevalsky). From there if you proceed further 
to the east for some distance, you will arrive at Machhu Pomra (the 
temple of a deity), situated on the bank of the river Machu, at the back 
of which is a lofty snowy mountain. There lepers are said to obtain a 
complete cure by rolling their bodies on the slope of the snowy mountain, 
and by drinking its glacial water. To the north-east of the great 
Machhu is Arig (brigand tribe) land, to the east of which is Jogetoima. 
To the south of Joge, in the neighbourhood of Gyal Rong, are the lands 
of five tribes called Nakhog, containing a tolerably large population. 
Both Arig and Joge are filled with a population of heartless brigands 
and robbers. To the north-east of Arig land, in the neighbourhood of 
lake Kokonor (Tshoüonpo), is situated the sacred place of pilgrimage, 
called Tagkartal jong, in a cavern of which there are said to exist many 
self-aprung Buddhist images, as well as some springs and small lakes. 
To some distance from it, and on the west, is the monastery of Raya. 
To the south-east of Nakhog, within the jurisdiction of Ssetwan in the 
neighbourhood of Ssugpher, there are several tribes called Muge and 
Sarp, who speak a kind of Tibetan and belong to the Tibetan family. 
The lower Sarpas are not allied to the Tibetan family. To the north- 
east of Joge, not at a great distance from it, are a few Kokonor people. 
To the south-east end of those places, and far from the Chinese district 
of Helun, lies the district of Sangkhog, in which is situated the grand 
monastery of Labrang Tashi khyil, the seat of the famous Lama Jamyan 
shepa Dorje. This is the best and largest of all Amdoan monasteries. 
Close to this monastery lies the celebrated rock called Gankyai Tagkar, 
which is said to be famed as the abode of KAhadoma (fairies), and to 
contain many wonderful and supernatural images of saints. To the 
south of Sangkhog lies the lower Joge, to the south of which lie Chhog, 
Gor, Tsoi, Tsayé, Thebo, Ssam tsha, Khyágé, and otber divisions and 
tribes. To the east of these, and bordering the Chinese district of 
Ssetwan, lies the large Tibetan district of Chone, which contains five 
large monasteries, and block-prints of Kahgyur and Tangyur. 


n 








28 Sarat Chandra Dás—. brief account of Tibet [ No. I, 


| The Choné people mostly resemble in dress and dialect the people 
of Bahthang, Lithang, and Gyal Rong. To the north of Labrang and 
Tashikhyi! lies a large (tribal) district called Rongpo, which contains 
many religious establishments, caverns, and reoluse monasteries, such 
as Rongpo Gonchhen, &c. The people of Rongpo are of a dangerous 
character. "They continually carry on disputes, and show great delight 
in fighting and bloodshed. The Bon Tantriks of this place exercise 
much power, and exhibit the efficacy of their mysticism. There are 
many orders of Bonpos. Both Rongpo and Nakhog are the largest and 
most populous of Amdoan districts, To the west of Rongpo lies Thikha, 
which is inhabited by a Tibetan as well as a Chinese population. It 
contains Jujo Lhakhang on the top ofa hill (the Lamoi Dichhu), and 
several monasteries and other religious establishments. To the east of 
Thikha and Rikon, on the south bank of the great Machhu, are Kare, 
Chhussung, Pethang, Bedo, and Doyu, five districts, among which Bedo 
Gonpa is noted. 

Close to Doyu is the lake called Lhalun-gyu-tsho, which is said to 
be the repository of many wonderful and sacred objects. In winter, 
when the lake becomes frozen, the ice is said to form the figure of 
Buddhist mandala (in concentric rings) The Buddhist devotees say 
that the great and small continents of Buddhist cosmogony are there 
represented. In the neighbourhood of these places there lives a large 
tribe of Muhammadans called Jalar, who speak a kind of Persian-Tartar 
language. To the northward of these, following the north bank of the 
great Machhu, you arrive at Chyna Khyung, the seat of Chhoije Tondub 
Rinchhen. It contains the tomb of that famous Lama, as well as the 
residence of Tsong khápa. The north of Machhu is occupied by the 
Chinese, Tibetan, Hor (Tartars) and (Lalo) Muhammadan population, 
where there are also a few religious establishments. ‘To the east of this 
tract lie the districts called Tantig and Yangtig, in which Tantig 
Shelgi-Yango is a sacred place. 

North of Chya khyung there is a hill called Tsong Laringmo, which 
crossed, you arrive in the district of Tsongkha, in which is the great 
monastery of Kubum (Kumbum), founded on the birthplace of the 
great reformer Shar Tsongkhapa Lossang Tagpa, the second Buddha of 
the present age. On the birthplace of Tsong-khapa there exists a 
white sandal-wood tree, on every leaf of which at the time of the 
reformer's birth there appeared a picture of the Buddha Senge naro 
supernaturally inscribed. Hence, from the circumstance af a “hundred 
thousand images of Buddha" having appeared on the lenves, the town 
and the great monastery is called Kumbum.. Even at tho present ago, 
images are occasionally said to be seen divinely inscribed on the loaves 
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of the Chandan tree and Sügpa trees of the grove. The enemies of tho 
Gelugpa school say that the said images aro secretly drawn with pins 
and needles by Gelugpa monks. | 

At half a day's march east of Kumbum lies the Chinese city and 
fort of Ssiling. Directly north of Ssiling, after a full day's march, you 
arrive at a hill called Tagri (Tiger hill), in which there is a fine cavern, 
described by Dubchhen kaldan Gya-tsho to be one of the four wings of 
Revo-tse-nga. Proceeding further north to some distance, you arrive at 
the great monastery of Gahdan Tam Chhoi ling (the seat of Lama 
Tsanpo Nomankhan), anciently called Amdo Gomang Gonpa, which at 
present is well known by the name of Serkhang Gonpa. (This is the 
residence of our author, who is an incarnation of an eminent Tibetan 
Lama named Tagtse chovo, who was invited to be the abbot of the 
monastery.) 

The monastery contains about 2,000 monks, among whom are many 
who know the Tshan nid philosophy. Thence if you proceed northwards, 
after crossing a mountain pass, you arrive at Chhu Ssang (Gonpa), 
which contains nearly 800 monks, among whom some are versed in the 
Tshan nid philosophy. Thence if you go south-eastward for more than 
half a day's march, you arrive at Gonlnng (Gonpa), which contains 
nearly 2,000 monks. Formerly two of Je Changkya's incarnations and 
those of Sumpa, the author of Shve Ser Chhoi Jung (the work called 
“The origin of the Yellow-hat school ") and Thükwan Lossang Chhoikyi 
Nima, the author of Dubtha Shelkyi Melong, both sacred personages, 
and several other learned men, presided over this monastery. Thence 
going to the south-east for about half a day's march, you come to a rock 
called Mar tsang, which contains the relics of the great Lama Gongpa 
rabsal. The historical work called Nongjung relates, that anciently 
Tsongkha district was a Tibetan district called in Chinese Tsongkha 
Ssan Sán Kaun. Tsongkha is now filled with a Chinese and Muhammadan 
population. Now-a-days, times having degenerated, the Tibetans and 
Hor people are gradually becoming followers of Kungfutsi and Lok yan 
(or Laotse), and the Ladak people are imbibing faith in the doctrine of 
Guru Nanak, so that Buddhism is on its decline. Travelling northward 
from Gon lung, you reach a large district called Amdo Palri, which 
contains 50 subdivisions and contains several monasteries, viz, Ssun 
Shan Taglung (Gonpa), Jog rong thur Chhen (Gonpa), Chho ten than, 
Tsi Chhoi ling, Kanchhen Semni (Gonpa), Dug-gu (Gonpa) Shvamar 
(Gonpa), Gyayag (Gonpa), Digung (Gonpa), Hor (Gonpa), Upper Nag 
yan and Lower Nag yang (Gonpa), Mathee (Gonpa), Dung nag Jam Yan 
(Gonpa), Bangur (Gonpa), Upper Gyatong (Gonpa), and Lower Gyatong 
(Gonpa), Chhulung (Gonpa). Gelugpa monasteries are mostly subordinate 
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to Kumbum and Tsanpopa abbots, in consequence of which those under Jo 
Gampo and Phagdu, have been converted into Gelugpa institutions. Close 
to Duggu Gonpa there is a sacred place called Katong. In Lower Palri 
there is a district called Doldar Hor, which contains Dethung (Gonpa), 
Kha thipa (Gon), Lenpah the (Gon) Ashitag, and Kamalong monas- 
teries. Close to these lives a large tribe of China-Tibetans, within 
whose lands are Thang ring (Gonpa), Jalohang (Gonpa), &c., besides 
Padu (Gon), Chyamba bum ling, Lokyatun, Jomo khnr monasteries, 
among which Chyambaling is celebrated for the gigantic statue of 
Maitreya Buddha, one hundred and eighty feet high, as well as a hundred 
thousand miniature images of that Buddha. A similar gigantic statue is 
said to exist in the Tam thung monastery of China. Lokyatun monastery 
contains a large image of Sambhara (the Tantrik deity who clasps a 
female deity in his embrace). Jomokhar contains the tomb of Chyam- 
chhe Chhoi Je Lama and a complete set of Kahgyur and Tangyur, 
written in gold. On the right bank of Machhu (Hoangho) there are a 
few Chinese monasteries, such as Han Taglung Gonpa, &c. Formerly 
Chinese Hor people held the north portion of Amdo, who, joining the 
Tartars of Dolonor, carried on frequent depredations in China. In order 
to put a stop to these invasions the Emperor of China Thang Wang 
formed a treaty with Tibet, under the conditions of which the united 
troops of China and Tibet subdued the mischievous Tartars (Hors) and 
subjected them to the power of China. "Thenceforth almost the whole of 
Amdo became a Tibetan province. From those Chinese Hor people 
many Chinese kings had sprung, such as King Hor thupa, whose rule 
extended over half of China. 

To the north of Lake Kokonor (Tsho ngonpo), close to Pal Ri, the 
tract is occupied by a tribe of Hor people called Sára Yugur, who are 
Buddhists. Within their lands there are Yugur-ta go (Gonpa), and 
Mag Chhu (Gonpa), and these people are said to be & sub-tribe of the 
great Yugur people, and their chiefs are the descendants of Pan Yan 
Ching called Jurje Althan Han (golden king). Within the province of 
Amdo lies the district of Yarmo thang, which contains the lake Thi Sar 
Gyalmo, in the bordering tracts of which there is a large tribe of Tartar 
people called Kokonor Mongol, who are ruled by 33 chiefs, most of 
whom trace their origin to the Hes'og Walgási of right Orod (or Oeluth ) 
tribe, and some of whom are said to be the descendants of Khal kha and 
Thume kings. In the centre of Lake Kokonor there is a hill called 
Mahádeva, on the top of which are several places of sanctity, the 

incipal of which is the Dub phug (cavern), where Padma sambhava 
p : is said to have meditated for the good of tho 
(Urgyen Rinpochhe) 1s sa Nd d | 
world. In Kokonor province there are several monasteries, among 
which Tya tshang gon and Serthoggon are important., 
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Bítd's Window or Buddha's Shadow Cave.—By 8. J. CocknvnsN, Esq., 
M.-A. S. Bengal. 


Sitá's window is an ancient Buddhist hermit's cave, cut into the 
vertical face of a precipice 50 feet high. This precipice forms the scarp 
of the classic hill of Prabhása, Allahabad District. 

On the 27th of March 1885 I paid a visit to the hill to examine ite 
geological structure, suspecting the proximity of Lower Vindhian strata. 
In the course of my rambles on the bill I arrived at the modern Jain 
temple of Páras'náth, which is built on a platform immediately below the 
scarp, and has a stone staircase leading toit from the very foot of the 
hill, an ascent of possibly 200 feet. Observing a rock shelter on the 
brow of the precipice overhanging the temple, with indistinct traces 
of scroll writing in the shelter, I proceeded to carefully scan the 
face of the cliff with my telescope, and in the course of my search, 
alighted on a small, and seemingly well-preserved rock-cut inscription 
of seven lines immediately above the door of an artificial cave, hewn in 
the face of the precipice. This inscription I at once saw was in the Asoka 
character, my previous study of the Geology and Anthropology of 
the Bharhut railing having familiarized the form of the letters to my eye. 

The inscription is invisible to the naked eye, when its position has 
not been previously ascertained with the telescope. This accounts for 
its having escaped the searching ken of General Cunningham and bis 
trained assistants and staff of chapprassis who were often located for 
months at the adjoining village of Küsam, the ancient Kausámbi, searching 
for coins and inscriptions and paying large amounts for the same. In fact 
General Cunningham had been more than once within 150 feet of the 
inscription without noticing it, and it appears to me that his Dragon's cave 
(see Archwological Survey Reports, Vol. XXI, Part I, p. 2), is merely a 
rock shelter, though the allusion to the windows renders it just possible 
that the cave seen by him is that described by me. 

I was nota little elated at my good fortune, but it has cost me ten 
days out of my privilege leave and half a month's salary to make the 
eye-copy of the inscription which I now submit to the Society. 

I copied one line of the inscription on the occasion of my first visit 
and submitted it to Dr. Hoernle who very kindly obtained me the loan 
of an astronomical telescope from the Principal of the Hooghly College, 
by means of which I have been ennbled to make the present copy. I 
have further promised that Dr. Hoernle shall have the first right to 
make the first reading of the inscription.* 

I revisited Prabhisa on the 26th of November and devoted the 27th 


* [Seo Proceedings for March 1887. Ed. | 
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and 28th to copying the inscription. This I did letter by letter rovising 
the work 8 times. 

Description.—The cave has one main entrance, n window about 3' x 9' 
with a stone jamb of a lighter coloured sandstone let in. From this 
evidently swung a wooden door. The top of the window is about 4 feet 
from the top edge of the precipice. To the west of the window, ata dis- 
tance of 4 or 5 feet are two small windows of irregular form, evidently 
intended to let in light, and thus produce a shadow within the cave. 
The thickness of the outer wall here seems to be 7 inches. Owing to 
its inaccessible position I was unable to enter the cave, or make accurate 
measurements. The presence of numerous swarms of the Zhaurá* or 
wild bee added much to the danger of the undertaking. It was possible 
that a swarm had possession of the cave itself, and I had not sufficient 
confidence in the native boatmen, or in their tackle, to have myself let 
over the face of.the precipice by a rope. A platform might, however, 
easily be constructed, by which both inscription and cave could be clearly 
examined. 

I succeeded in feeling the whole of the inscriptiont with my hand 
by lying down aud having my legs held, while I hung my arm and 
shoulder over the precipice. I was thus enabled to darken the lettera 
with a lead pencil and pass a wetted towel over the inscribed surface which 
I polished briskly with my hand, thus improving the lights and shadows. 

It occurred to me that a large looking-glass, tied to poles and 
hung vertically a few feet in front of the inscription, should reflect the 
letters truly if held square. I accordingly put the idea into practice, 
but of course got the image reversed. I, however, found that I could get 
a better view of the letters with the large telescope than I could from 
the reflected image. The inscription might easily be photographed 
thus. 

The accompanying sketch will give an idea of the position of 
the cave. ‘The interior is of course unknown to me. It will be observed 
that there is a rock shelter above the cave. The floor of the rock shelter 
forms a ledge a yard wide. On this ledge a long flat shallow groove has 
been cut in the rock evidently for the reception of a metal bar. 
Within the groove and also without it are sundry small deep holes 
cut in the rock for the insertion of metal pins and staples which 
were probably fixed with lead. From the metal bar, I would. suppose, 
depended a chain ladder with a small platform below, to gain access 


* More than once an angry swarm swung past the face of the cliff, when our 
voices were raised, and it would be nearly certain death, were they to attack mon 
in this position. à 

* There aro also sundry lotters carved on the lintel apparently of later date, 
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to the cave. I have attempted to reconstruct this ladder, and I would 
suggest that the Government took steps to replace it, "The hill ia 
one of the most remarkable objects in the Allahabad District and will 
some day form an object of attraction to tourists. 








— o Wi 
| 
] | 
^ hy ces 
: Ideal section of Sitá's 
i window or the Buddhist 
: Lm Dragon cave. 
: E A Rock shelter. 
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The inscription is carved on a sunken, and once polished surface, 
which is a part pf the natural rock and resembles a tablet let in. 
The tablet measures 134” in length (measured) by 7 or 10 inches in 
width (by estimation). Each letter is on an average one inch long 
(measured). The position of the tablet is above the left top corner of 
ihe main entrance window of the cave, and it is to be seen in the section 
given. The letters are in a surprisingly perfect preservation, con- 
sidering their great age, and are carried to the depth of 3'6 of an inch. 

B 
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CEA LWA L 
OU AL 
YA 29 LA Lal. e 
A opp A I 

r PAE LIL 
F TAY yu py 

s UA dbl od ALTA 


The following table will show the state of preservation of each 
letter and what seemed to me lost. 


B- BD P P B P BP 
Jab o SY CBA dec 0. X. B. Lost one. 
pop po op p P 2 
Zud L 2 & 4 b & 7. Two lost. 
PLP: P P P pP P 
Bed? 1.208. us Se SE ous None lost. 
Pai? p mIP-PE $ 
Ah 1- 9. Qu L5 ud Two lost ? 
PD PIPER BP 
Kee Po oA ex Os 7..9. None. 
Bou DD D ED 3 P 
6h 1. 2. 3. 4 + + + 8 3 or 4 lost. 
DD 5» p p pip p|.pP.D.-DIZJ- 
"uh 1.9 5 €« $& 6. 7. B 9. 10.11. 13. 18. 3X, 


Note—D stands for doubtful. B for broken. P for perfect. 





1887.] | S. J. Cockburn—S/tá's Window or Buddha's Shadow Cave. 35 


History.—I would identify this cave with the lofty stone cavern of 
a venomous dragon, in which Buddha was- supposed to have left his 
shadow, and the spot visited by Hwen Thsang in the seventh century. 
The permanent character of the colossal rnins of Kosambi and the hill 
of Prabhása should afford a valuable standard for the determination of 
the exact length of the Chinese Li. Hwen Thsang mentions that the 
cave is 8 or 9 li to the south-west of Kosambi. This bearing is, how- 
ever, erroneous as the hill bears north-west from the Bhil (or stupa). 
General Cunningham at first supposed the cave to have been carried 
away by the encroachments of the Jamná (A. S. R. Vol. I, p. 311) 
He subsequently seems to have found a cave (Vol. XXI, Part I, p. 2.) 
But it seems to me from the reference to the three standing Jain figures 
ent in the rock, that he alludes to a rock shelter behind the temple, and 
immediately below these three figures. He says, “the cave is artificial 
and is simply an old quarry with a pillar left in front for the roof.” 

Sitá's window on the contrary is one of the most perfect and typical 
rock-hewn caverns in existence. With a small and perfect door it has 
evidently considerable internal capacity and a lateral internal extension 
of at least 6 feet, The outer wall is withont doubt the natural face of 
the cliff. The cave is hewn in hard grey quartzite, as is of course also 
the inscription. It forms a perfect cysk, with one small entrance and 
two apertures about 8" square to admit of light. The irregular form of 
these apertures is, I consider, the best proof that this cave is that in 
which Buddha left bis shadow, as the irregular apertures might well be 
constructed to throw a shadow within, having the human ontline, 

The cave is, as before stated, 150 feet to the north-east corner of 
the Jain temple of Páras'náth, and it is dificult to understand how any 
one could overlook it. I have clearly been able able to see the window 
from a distance of three miles. 

The cave is now known to the people as “ Cheta Mata-kan Roseiya.” 
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The Safwi Dynasty of Persia. (With four plates of unpublished 
coins.)—By E. E. Ortver, M. I. C. E. M. R. A. S. 

The present is an attempt to give an historical outline of the rise 
and fall of another, and much better known, Muhammadan dynasty, 
this time of Persia. In the case of some of those dealt with in a 
former paper* the material available was so scanty, it might almost be 
- said that no reliable history exists ; and little is possible beyond a gradual 
building up with scattered fragments and occasional discoveries, nu- 
mismatic or otherwise. In the present case the material is ample, is 
generally reliable, and perhaps it may be added, is fairly well-known. 
Moreover it has been in the hands of so many experts, no one bnt the 
most eminent performer would be justified in another attempt. In 
most histories of Persia is to be found some notice of the Safwif 
dynasty, in Malcolm's splendid work the review is more fully extended, 
and in the volumes of Hanway the story, more especially of ita decline 
and of the rise and fall of the famous Nádir, is graphically told at 


* J. A. B. Vol. LV, Part I, 1886. 

t There is somo difference of opinion as to the proper spelling of tho name and 
to ita meaning. Malcolm writes Suffees or Soofees, and assumes them to belong to 
the sect of mystic or philosophic deists of that name. This, Vambery points out, is 
incorrect. Ho writes the word Sef. Safiu-d.dín was famous as a devotes, bat he 
waa not nocessarily a beliover in Sufism or Tasauncuf na it is elaewhere called by Mu- 
hammadans. The name on the inside is clear „4 &2J| As-Safwi, and from Ismá'i to 
Sulaimán they so describe themselves. [Tho name should rather be transliterated 
eg-Safawf,  Ed.] 
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length by a contemporary, and so far as Nádir's court is concerned, an 
eye-witness. 

Soon after Shah Ismá'il founded the dynasty, Europeans appeared 
on the scene. In the memoirs of those gallant Knights, Sir Anthony 
and Sir Robert Shirley, who went to Persia in the enterprising days of 
the great Queen Elizabeth, the former of whom took service under the 
first 'Abbás, and the latter of whom went as the Sháh's ambassador to the 
Court of James the First; in the account of Father Krusinski, the 
Procurator to the Jesuits who was at Isfahán for twenty years, from 
Shah Husain to Ashraf (1705 to 1725 A. D.); in the tracts of 
Chardin, Tavernier, de Valle, da Silva, Herbert, Thevenot, and others ; 
and in the vernacular histories, like the Zubdatu-t-Tawdrikh of Qutb 
bin Ismá'il, an officer of some eminence at the Court of 'Abbás the 
Second, are to be found nccounts more or less complete, covering a 
greater part of the entire dynasty. These dynastic sketches, however, 
as I have previously said, do not pretend to be more than the outlines 
of history—subject to any subsequent correction or modification, before 
they would even be capable of any detailed filling—and in the case of 
the Safwis it is necessary to condense rather than to amplify. 

In the subsequent pages I have followed mainly Malcolm's History 
of Persia,* Jonas Hanway's Travels,t and Mr. Stanley Lane Poole’s 
tables for contemporary dynastiesf. But even in the case of a dynasty 
so well-known, there are stil many details, historical, geographical, 
and certainly numismatic, required to make any history complete. 
More information is wanted in regard to the fortunes of the secondary 
houses, some of whom at times exercised considerable power; the 
limits within which the various princes ruled at different periods ; 
their range of mint cities; and the identifieation of others no longer 
recognisable. No doubt the comparison of a sufficient number of their 
coins might enable the territorial limits of individual princes to be very 
approximately fixed, though how little can be done by one observer 
may be judged from the fact that out of several hundreds of coins sent 
to me for examination by various friends, I have only met with one 
specimen of the 'Abbás whose rule was so famous in Persia for nearly 
forty years, while I have seen half a dozen of "Abbas III., a baby who 
occupied a nominal throne for less than four. But among the readers 
of the Journal are most probably others who can add largely to the 
list, and who if so disposed might contribute the most valuable data. 

® 2 Vols. London, 1815. [A free Persian Translation was published by Mírzá 
lemai’l Hairat, Professor of the Elphinstone College in Bombay, 1872. Ed.) 

+ 2 Vols. London, 1753. | 

1 In some cases I have used Erskine and occasionally Vambery. 
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Possibly for such the following sketch of the dynasty may, for the 
purposes of comparison, prove useful. 





The collapse of the Tímürian Empire in Persia was followed by the 
establishment for a while of the Kurdish Turkmáns of the Qará Ku- 
yunli or “ Black sheep, " and the Aq Kuyunli or “ White sheep," so called 
from the figures borne on their respective banners. The former had 
been established in A'zarbaiján by Qará Ydsuf about 810 H. (1407 A. D.), 
and the two were united by Uzan Hasan the ruler of Diyár Bakr about 
874 H. (1469). The latter who to birth and ambition added excep- 
tional valour and much ability, made himself master of Persia, and 
might have gone near to establishing an empire had not his ambition 
led him to quarrel with Turkey, and bring on himself a signal defeat. 
From his death, in 883 H., the country was a prey to constant anarchy, 
sous, grandsons and nephews all struggling for his territories or parts 
of them; and for a quarter of a century Persia was longing to welcome 
once more any strong ruler. At last the time came, and in the shape 
of Shah Ismá'il, the man. 

Isuí'ín tae riRsT, 905—932 H., or to give him his full title, Aba-l- 
Muzaffar Shah Ismá'il Bahádur Kbán ag-Safwi as-Sultan al-'Xdil al- 
Kamil al-Hádí al-WaAli, the first of the Safwi dynasty, is said by some of 
his more enthusiastic countrymen to have traced his descent from Misa, 
the seventh Imám. He was more probably of Turkish origin, descended 
from one of the seven Turkish hordes living west of the Caspian, who 
assisted his rise to power.* His more immediate ancestors had been 
settled at Ardibil, and were undoubtedly regarded mostly as holy men, 
some even as saints. The first of the family with any considerable 
reputation was Safíu-d-dín Ishaq, “ the pure of the faith," & philoso- 
phieal devotee from whom the dynasty takes its name. To him suc- 
ceeded Sadru-d-dín, “ the pre-eminent of the faith,” who with his descen- 
dants acquired the greatest reputation for sanctity. Ismá'il himself, if 
on the one side ho was the representative of a family of saints, was 
on the other the descendant of a race of warriors, for his grandmother 
was the sister of Uzan Hasant, the above-mentioned chief of the Aq 
Kuyunli Turkmáns, and his mother a daughter of that famous leader. 

* Theso tribes or Ilyata were named Ustájalá, Shámilá, Nikálá, Bahérld, 
Zu-l-Qadr, Qájár, nnd Afshár. They wore a peedliar dresa and a red cap, from 
which they were called Qazalbésh, golden-headed, [See Malcolm, vol. I, p. 602, 


Transl., vol. I, p. 168. Ed.] 
t Ruled 871 to 853 H., 


E. 
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His father Haidar was killed while attacking the province of Shirwán.* 
His eldest brother was killed in Gilin, to which district the sons of 
Haidar had fled, and the second died, when Ismá'il, the third son, was 
a child. Not much is known of him until he is 14 years old, when he 
appears at the head of his adherents, marching against and defeating 
the ruler of Shirwán in 905 H. The next year, 906 H. he defeated 
the Aq Kuyunli chief Alwand,t who had attempted to crush him; and, 
making himself master of the province of Azarbaijin, established his 
residence at Tabriz. In 907 H. he marched into 'Iráq and defeated 
Sultán Murádj, the last of the Aq Kuyunlis, near Hamndán, and in 
908 H. became the acknowledged ruler of Persia. It is unnecessary 
to enter into the detail of the conquest of Ismá'il. The first few years 
were spent in subduing the provinces of Persia that resisted his 
authority. Then came the quarrel between the orthodox Sunnís as 
represented by the Uzbak Shaibáni, and the Shi'ah sect under Ismá'il, 
brought on not a little by the arrogance of the former, whose hand was 
against every man, and whose life was a continual struggle with his 
neighbours. The Shi’ahs had long been repressed and cruelly perse- 
cuted, and when opportunity came for revenge in the shape of a power- 
ful leader, reared in a strong belief in the sacred name of "Ali, and 
the twelve holy Imáms, who formed a kingdom, and made the formula of 
Shi'ah his battle ery, they were ready enough for reprisals. Ismá'il was 
not slow to take advantage of this enthusiasm, and to turn the swords 
of the tribes to the extension of his Empire. He attacked and took 
Baghdad and the surrounding territories. He then marched to Mashhad 
and to Merv, close to which city, at Mubammnadábád, 10 miles away on 
the banks of the Murgháb, he, in 916 H., entirely defeated Shaibáni, who 
was killed in the field.  Wintering at Hirát, he advanced to Balkh, 
invaded Máwarán-n-Nahr, skirting the Paropamisan range by Maimanah 
and Qará Robat (917 H.), and practically annexed the whole of Khurá- 
sin and Khwárazm, the Oxus thus becoming again for a short time 
the boundary between Irán and Turán. Of his embassy to Babar, the 
assistance given by him to that prince against 'Ubaidu-lláh,S and of his 
doings in Kburásán, a detailed account is given in Erskine. On the 
whole he was successful, but in 920 H. he had to encounter a more 
powerful enemy in the form of the 'Ugmánli Sultán Salím|| from 
Constantinople, by whom, after a desperate battle, he was completely 


* West of the Caspian. 

t Ruled 905 to 906 H. | 

1 Ruled from 903 to 906, and again from 907 tc 908 H. 
§ Then the General of Kóchkünji. 

|| Salim bin Báyazfd reigned 918 to 920 H. 
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defeated on the borders of A'zarbaiján,—a reverse that affected him so 
much that he is said to have never smiled again. Beyond the glory of 
defeating Ismá'il, and the plunder of his camp, the Turks reaped little 
profit, and on the death of Salim, Ismá'il crossed tho Araxes river and 
subdued Georgia. This was the last of his conquests, for he died on 
Monday the 10th Rajab, 930 H. at Ardibil, where he had gone to visit 
the tomb of his father. 


TaumAsr tHe First 930 to 984 H. 

When Tahmásp succeeded his father he was ten years old, and 
for long was necessarily in the hands of his ministers. He had hardly 
ascended the throne before he was involved in a war with 'Ubaidu-lláh 
the Shaibáni, the most powerful of the Uzbaks, though not the 
actual ruler till some 10 years after. A war, or succession of wars, 
lasted through almost the whole of a reign exceeding half a century. 
The Uzbaks had obtained possession of Mashhad,* defeated the Persians 
near Bastám 932 H., marched to Balkh 933 H., aud advanced and laid 
siege to Hirát 934 H. The Persians, however, collected a large force of 
veteran troops, and under the new king, aged 15, beat off the Uzbak 
general, raised the siege of Hirát, and in 935 H.+ signally defeated 
"Ubaidu-llah near Jám, with, according to Bábar's memoirs, a slaughter 
of the most enormous numbers. Soon after this Tahmásp's affairs 
recalled him westward again. In Baghdád a chief of the Kürds had 
usurped the government, and in Xznarbaiján itself the  Qazalbásh 
chiefs had fallen out. The tribes of Shámlü and Tukülü were at open 
war, and Alána Tuklá had called in the aid of the Turks. While Tah- 
másp was settling matters in the west, the Uzbaks in the east were 
not slow to take advantage of the internal disturbance, and in 937 H. 
again invaded Khurásán, Astarábád, Sabzwár, Nishápür and Mashhad 
falling under their sway, while Hirát was invested to the great distress 
of the inhabitants. The rebellious tribes quelled, Tahmásp sped again 
to the rescue, and to the relief of the Hirátis spent the winter of 
938 H. there. In the spring of 939 H. he was even proposing to 
retaliate by invading Máwaráu-n-Nahr, when he was compelled to 
hark back to meet Sulaimánf from Constantinople who was invading 
his kingdom, had taken Tabriz, occupied Baghdad, and but for the 
severity of the season would have reduced Sultániyah. "Tahmásp's 
active measures, however, compelled him to retire and in 940 H. to 

* And Tús the old town close to the modern Mashhad. 


+ 10th Mubarram. 
f Sulaimán bin Salim, reigued 926—974 H. 
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abandon his conquests. In 941 H. Tahmásp's brother Sim Mirzd, who 
had been left as governor of Hirát, rebelled, but fled on the former's 
approach across the Oxus, and subsequently to Qandahár. To recount 
these constant moves of the pieces backwards and forwards across the 
Kburásán chess-board is monotonons, but it must have been much 
more so for Khurásán and its people, the changes being rung between 
plunder by Uzbak and Persian, and persecution by Sunni and Shí'ah. 
The city of Hirát and the misfortunes of its luckless inhabitants would 
alone require a volume. Again in 942 H. it was taken and pillaged by 
"Ubaidu-lláh, and the Shí'ahs had to suffer. In 943 H. Tahmásp re- 
gained it, and the Sunnis bore the brunt. Sultán Muhammad Mirza, 
a young prince, was made governor. 

At one time Tahmásp extended his power as far as Qandahár, at 
another 955 H. the Turks were masters as far as Isfahan, and for some 
years war with the latter continued. Ultimately the anarchy which 
prevailed in the Turkish empire ensured the peace of Persia; and the 
death of 'Ubaidu-lláh rendered the Uzbaks less troublesome. In 960 H. 
Tahmásp subdned Georgia, and took some unimportant cities in Asia 
Minor, but shortly after gave over charge of his armies to his generals 
and settled down at Qazwin, which he made his capital, The reign of 
Tahmásp, as Malcolm remarks, owes much of its celebrity to the truly 
royal and hospitable reception he gave to the Emperor Humáyün, a 
full account of which may be read in Erskine. This was in 950—51 H. 
Tabmasp died in 984 H. at the age of 64, after a reign of 53 years. 


IswÁ'ínr THe SkEcowDp 984—985 H. 

Tahmásp left a large family. Haidar, the favourite of five sons, 
who had been kept at court while his brothers were employed elsewhere, 
seized the palace and proclaimed himself king, but he neglected two 
very important matters—to seize the treasuries and secure the support 
of the ladies. The neglect of the latter promptly brought* him into the 
toils of Tahmásp's favourite Sultánah, Pari-Khin Khanam, the sister of 
Shamkhál, chief of the Chirkas tribe, by whose intiigues he was mas- 
sacred, before his friends could assemble, and his brother Ismá'il, at the 
time imprisoned in the Fort of Kahki, was immediately proclaimed 
king, 984 H. 

Coming straight from a prison to a throne Isma'il'a short reign 
was a brief record of debauchery and crime. His first act was to direct 

* (Malcolm, Vol. I, p. 514, spells the name Pari-Khan KhAnum, but the Persian 
Translation makes it Pari-Ján Khdnam, which is probably the correct form. 
Malcolm, ibid, spells the name of the fort Káhke (Transl., p. 172, £4 kahk), and 
says, it ia believed to be the modern Sheehdh, (Transi. 42.5 shéshah), Ed.) 
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the massacre of all the royal princes nt Qazwin, save one ‘Ali Mirzá, 
whose eyes he put ont. Tabmásp's eldest son Muhammad had, owing 
to a natural weakness of his eyes, been supposed incapacitated for the 
succession. As above noticed, he had been made governor of Kburásán, 
and subsequently had gone with his eldest son Hamzah to Shíráz, leaving 
nn infant son 'Abbás, as nominal governor of Kburásán under a regent. 
Ismá'íi! now sent off orders to Hirfit and Shiraz for the immediate 
massacre of Muhammad and all his family, but hardly had the mandate 
for the murders been dispatched, when a breathless messenger sped 
with the news that Iamá'il himself was dead. A midnight debauch, 
with a seller of sweetmeats for a boon companion, an unusual quantity 
of liquor, with too much opium, and the king was found dead in a room 
at the confectioner's (985 H.). 





Munamuap 985—994 H. 


On Ismé'il’s death Muhammad, often called Kbudábanda “ the 
slave of God” was instantly proclaimed king (bádsháh). His first act 
was to put to death Pari Khan Khánam,* and the Chirkas chief, and his 
next, to entrust the charge of the empire to a somewhat able Wazir, 
Mirzá Sulaimán, a man whom he subsequently sacrificed. Muhbammad's 
whole character was as weak as his eyesight; he was dissipated and a 
coward, and under his feeble rule the empire of Tahmásp began rapidly 
to fall to pieces. The year following his ascension, 986 H., saw Persia 
invaded by the Turks, the Uzbaks, and the Qipehaq Tátirs. Affairs in 
Khurásán fell into the wildest anarchy, and in 990 H. the nobles there 
advanced to Níshápür, and proclaimed his son 'Abbás the king of 
Persia. Mubammad's first campaign was an ineffectual effort to take 
Turbat. His next the siege of Hirát defended by 'Abbás 991 H., where, 
notwithstanding he handed over the Wazir Sulaimán to the vengeance 
of the Qazalbásh chief, he entirely failed to establish his authority. 
In 991 H. his cruelty had involved him with the Turkmán tribes of 
Tukülá, and in 993 H. these internal troubles encouraged the Constanti- 
nople Sultán|| to invade Persia, whose general "Usmán Pasha succeeded 
in taking Tabriz, Muhammad's own tribal chiefs refusing him aid. 
Hámzah Mírzá, his eldest son, to some extent extricated his weak father 
from his difficulties, compelled the rebel chiefs to submit, and by 
reprisals forced the Turks, whose general 'Usmán was dead, to consent 
to peace, But in 994 H. Hamzah was unfortunately stabbed by a 
barber, and Muhammad's power practically terminated from that date.t 

* [See note on p. 42. Ed.) 
+ Murád III bin Salim 982 to 1003 H, 
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Kburásán was practically independent all through his reign. Two 
powerful Qazalbásh chiefs, "Ali Quli and Murshid Quli Khan nominally 
protected 'Abbás, but were really rival powers. Ultimately they fell 
ont, fought, and Murshid was victorious. On Hamzah’s death he 
marched with 'Abbás to Qazwin which the two took possession of with- 
out opposition; Muhammad simply disappearing from the scene, deserted 
by every one. “His inefficiency," says Malcolm, “was so marked, he 
was probably permitted to die a natural death." At any rate he drops 
out of history. 


' A BBÁS THE First 994—1037 H. 


"Abbas was now strong enough to get rid of Murshid Quli Khán, 
which he did in the usual way, by slaying him, and taking full power 
into his own hands. Almost as soon as he had left Hirát, the Uzbaks 
beseiged it, and though in 995 H. he marched to its relief, he had to 
return to his capital without effecting his purpose; for he had to 
hurry back to Georgia where the 'Ugmánlís threatened him. All 
through the history of the time difficulties with the Turks in the west 
were invariably echoed by the Uzbaks in the east, and vice versd. 
The marching and countermarching must have occupied most of the 
ruler's time. 'Abdu-lláh Khán,* the Shaibáni, no sooner heard of Western 
diffienlties, than he moved on the sacred city of Mashhad, entrusting the 
command of his army to 'Abdu-l-Mümin Kbhán,t then governor of 
Balkh. 'Abdu-l-Mümin was a thorough savage, and when iu 996 H. the 
holy city of the Shi'ahs fell into his hands, it was literally given over 
to the furies. The Uzbaks spared neitherage nor sex. Thesacred shrine 
of Imám Razá, the richest and most celebrated in Persia, was deluged 
with the blood of philosophers and peasants, children and old men. 
Massive gold and silver candelabra, jewelled armour, priceless copies 
of the Qurán, and precious relics of every description, the accumulated 
offerings of pious pilgrims for three centuries, were remorselessly 
pilaged. Even the ashes of the dead were not spared, 'Tahmásp's 


Through the Shaibáníline back Through the Ashtrakhán line back to Jájf. 
. to Jájí. 
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being torn from their grave and scattered to the winds by infuriate 
Sunnis.” Meanwhile 'Abbás was lying ill at Tihrán, and for some 
time after his recovery was too much occupied to take any vigorous 
action in Khurásán, a large part of which remained at the mercy of 
'Abdu-lláh (Shaibini). He had in 997 H. to put down a rebellion in 
Fars, where one Ya'qüb had shut himself up in the fort of Istakhr, from 
whence he returned by Yazd to Qazwin, in 998 H., to watch the Turks 
on the Tiflis frontier, and in 999 H. to reduce the province of Gilán ; and 
it was not until about 1004 H. that he was able to commence active 
operations against the Uzbaks. He first took Sabzwár and Mashhad, 
and later Hirát, near which place he at last forced the Uzbaks, under 
Tahir Khán,t to fight, and defeated them with great slaughter, the 6th 
of Muharram, 1006 H., Prince Din Muhammad Kbhánj and great num- 
bers of their leaders being among the slain,—a victory that gave Khura- 
sán a long rest. 

In Transoxania the dynasty of Ashtrakhán had just, 1007 H., 
succeeded the Shaibánis, the first of whom, Báqi Muhammad,§ united 
both houses. Din Muhammad, the elder brother, had been slain by the 
Persians, but the younger, Wáli,| established himself at Balkh, now 
reputed little better than a collection of mud huts, but then spoken of 
as “the Mother of cities" About 1011 H. the Persians would seem to 
have suffered a severe defeat at the hands of this Baqi Muhammad, a 
defeat from which, Vambery says, 'Abbás escaped with difficulty. The 
principal object of 'Abbás in the Transoxus direction would, however, 
scem not so much to have been conquest, as the establishment of a good 
understanding with the rulers of Bukhárá. We find him afterwards 
assisting Wáli Mubammad with a large Persian army against his nephew 
Imám Quli, and though unsuccessful, he eventually established peaceful 
relations on the Oxus, which lasted the whole of his reign. The tomb 
of Imám 'Ali Razá became more than ever an object of devotion to the 
pious, the priceless diamond 'Abdu-l-Mümin had looted was restored, 
and 'Abbás, by way of showing his own piety, walked on one occasion, 
accompanied by all his staff, from Isfahan to Mashhad, 


® Beo the most interesting detailed account in Vambery's Bukhara. 
+ A nephew of 'Abdu-lláh. This fight took place just before the dynasty 
closed with Pir Muhammad Khán II, in 1007 H. 


'Abda-lláh, 991—1006. Zahrá Khánam marries Jáu. 
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While 'Abbás was extending his territories in the direction of, if not 
om occasion actually as far as, Balkh, his generals, operating along the 
Persian Gulf, had conquered the island of Bahrain and brought under 
subjection the Province of Lar from Shíráz to Gámbrün, or Bandar- 
‘Abbas, as it was afterwards called. The year 1012 H. found him strong 
enough to cómmence a long contemplated attack on the Turks,* in 
order to recover the lost provinces of Persia. He began by capturing 
Naháwand,t following this up by the capture of Tabriz in 1013 H., and 
Irwán in 1014 H., in which year he fought a great battle, 60,000 Persians 
to 100,000 Turks, according to Anthoine de Corvea, and won a most 
complete victory. After this the Turks never again rallied during 
'Abbás's lifetime, and were successfully driven from Azarbaijin, Georgia, 
Kürdistán, Baghdad, Mansil and Diyárbakr, including Najaf, Karbalá, 
and other places sacred by association with the remnins of the Khalifah 
'Ali. Of the recovery of Hurmuz from the Portuguese, his alliance with 
the Emperor of Dehli, his relations with European powers, as told by 
the Shirleys, and his general character, particulars are all to be found 
at length in Malcolm. He is almost invariably esteemed by Persians as 
one of their very greatest kines, and to his long and successful reign are 
popularly ascribed nearly all the fine works that exist in that country. 
He enlarged its boundaries in every direction, and maintained all his 
acquisitions intact till he died. “ He gave," says Hanway, “a martial 
spirit to the people, polished their manners, and brought the governors 
of the Provinces, who were before in a great measure independent, into 
subjection." But his reign was marked by the most unhappy suspicion 
of his own children, and the most barbarous eruelties to them. He 
caused the eyes of the two youngest to be put out, and the eldest to be 
murdered, a crime for which he repented in bitter tears, made the 
executioner of the eldest bring in the head of his own son by way of 
punishment, and finished by inviting all the Lords who had excited his 
jealousy against his son to a feast, where he mixed poison with their 
wine, and watched them expire in his presence. Leaving out of the 
questions this treatment of his own family, there is no doubt he was on 
occasions cruel to a degree, not merely to enemies, but to his rebellious 
subjects. Allowances must at the same time be made for the unsettled 
state of the kingdom and the customs of the country, which even to 
this day make the sovereign the director of all executions. Probably 
rebellion was rife, and sedition required stern examples. While affect- 
ing great piety and making pilgrimages, he dearly loved the bowl and 
made much Jove to the ladies. He hated the Turks, but was tolerant to 

! * Mubammad III bin Murád, 1008 to 1012. 
+ 40 miles of sonth of Hamadán, 
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Christians. In his own family he seemed to have fits of absolute mad- 
ness, but he was substantially a good ruler to his country. He made 
several wars, but he finally established a tranquillity unknown for cen- 
turies, and as Chardin observes, ' When this great Prince ceased to live 
Persia ceased to prosper." 

He died on the 23rd Jamádá-l-álá, 1037 H. in his favourite palace 
at Farabábád in Mazandaran at the age of 70. He had been nominally 
ruler almost from his youth, and was sovereign of all Persia for 43 
years. 


SAFT. 


To the great 'Abbás succeeded a series of weak and debauched 
monarchs, who may be briefly dismissed. Hitherto the Safwis had 
mainly been brought up as soldiers; henceforward as a rule they were 
taken from the seclusion of the harem. Reared among women and 
eunuchs, they proved effeminate and incompetent, with no experience 
of government or capacity for war; and, as was to be expected, the 
power of Persia rapidly declined in their hands, For some years the 
nation lived on its reputation, but every season saw its decline, and 
almost every reign witnessed provinces lost. Sám Mirzé, the son of 
the murdered Safi, succeeded his grandfather, as Shah Safi. Brought 
straight out of the Aaram at 17, “ where,” says Hanway, “ he had no con- 
versation except with eunuchs, was taught nothing save to read and 
write, and allowed no diversion other than shooting with a bow or riding 
in the garden on an ass," his thirteen years of reign were a succession of 
barbarous cruelties. He began by ordering the eyes of his brother to 
be cut out, his blind uncles to be cast from a rock, the leading minis- 
ters to be either blinded or executed, and a batch of ladies of the haram 
to be buried alive. Some authors include among these his mother, and 
Tavernier says, “when in his cups he stabbed his favourite Queen." 
Finally he ordered an iron to be run across the eyes of his own son, 
'Abbás, an order which the eunuch humanely carried out with a cold 
instead of a hot one. Imám Quli, the general of his grandfather, the 
conqueror of Lár and of Hurmuz, was among his subsequent victims. 
Once more the Uzbaks invaded Kburásán, and Qandahár was lost. The 
Turks under Murád,* returned to Azarbaiján, and recaptured Baghdád, 
1044 H. But even a bad king cannot at once ruin & disciplined army, 
and less mischief was done than might have been expected.  Safi's 
object appeared to be to destroy his aristocracy, by whom he was even 

* Murád IV bin Abmad, 1032 to 1049 H. 
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more despised than dreaded. Not a little of his cruelty was due 
to cowardice. Abandoned to sensuality, he trusted his affairs to 
ministers, whom he was equally ready to destroy the moment his suspi- 
cions were aroused. Yet in spite of all this, so great had been the power 
of his predecessor, that he reigned, with the above noted exceptions, 


almost in peace. He died 12 Safar 1051 H. at Káshán, and was buried 
at Qum. 





‘Anpds THE SECOND 1052—1077 H. 


The second 'Abbás was not ten years old when he succeeded his 
father,* and for some years was of course entirely in the hands of 
ministers. "These were reputed as exceedingly religious and austere, and 
desirous of reforming the Court and the nation. Wine was prohibited, 
drunkards were removed from office, and female dancers proclaimed. At 
the Capital, says the Zubdatu-t-Tawárikh, men feared to listen to any- 
thing but prayers. Tho result of this abolition of cakes and ale was to 
ultimately drive the boy king to the other extreme. As soon as he was 
old enough to get free of the restraint, he indulged in drunken orgies 
with any one who would drink with him, and his constant low amours 
resulted in disease which killed him at 34. Phillip drunk was cruel, 
capricious, and unjust, but Phillip sober seems to have ruled fairly 
well. If severe to the rich, he was lenient to the poor. The lives and 
property of the people were safe. The religious enjoyed a liberal 
measure of tolerance. The army was successful, and the country at 
large knew him for a just and even a generous king. Qandahár he 
recovered in person before he was 16. (1058 H.) Peace was established 
with Turkey that lasted during his reign. 'The Uzbak chief Nádir 
Mubammad,t who had been driven to fly from Balkh, he entertained 
sumptuously for over two years (1052—1055 H.), aud successfully assist- 
ed with troops against the forces of Shah Jahan, the Emperor of Dehli; 
and again when Nadir had in 1060 H. to flee from his son,f 'Abdu-l-'Azíz, 
he found him first an asylum, and subsequently a grave. Finally he died, 
a somewhat miserable death, in his palace at a village called Khusrüábád 
near Damagbán in 1077 H. 


* Born 18th Jamádu-l-ákhir 1043, Ascended the throne 20th Safar 1052 H, 
+ IV, Nadir Md. 1050—1057. 
t V,'Abdu-l-'Aziz 1057—1091. 

VI, Subbán Quli 1091—1114. 

VII, "Ubaidu-lláh 1114—1117. 

VIII 'Abdn-l-Faig 1117—1160. 
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SuLATMÁN THE FinsT 1077—1106 H. 


The eldest son of 'Abbás II. was another Safi, at his father's 
death about twenty years of age. Some attempt was made to set him 
aside in favour of a younger brother, but the proposal was defeated 
by a faithful eunuch, and he ascended the throne in 1077 H. under the 
title of Sulaimán Sháh. Physically exceptionally strong, he seems to 
have been morally exceptionally weak. Unwarlike to cowardice, dis- 
solute, dividing his time between the pleasures of the table and the 
pleasures of the harem, where, at one period, he remained immersed 
several years at a stretch, leaving his country to govern itself,—and his 
country seems to have done as well without as with him. The favourite 
of the time was almost absolute, though he occasionally risked having 
perforce to get drunk with his master, who objected to too virtuous a 
minister. His court was as splendid as any of his predecessors ; 
strangers were encouraged and protected, and many Europeans resort- 
ed there. We find the East India Company's Agent sending for chests 
of sack, claret and Rhenish as the surest way to secure the favour of 
the king. The Uzbaks, however, renewed their annual invasion of 
Khurásán. The Qipchaq Tátárs harried the shores of the Caspian ; 
and the Dutch seized the island of Kishmah in the Persian Gulf. AI 
this Sulaimán is described as bearing most meekly, and to have been 
ever ready to turn the other cheek to the smiter. 

There is but little else to tell. Like his predecessors, he extended 
his hospitality to the house of Ashtrakhán, and when, in 1091 H., 'Abdu- 
l-Aziz, the Daniel Lambert of his time, with 300 pilgrims passed 
through to Mekka, he was treated with regal honours. Sulaiman died, 
worn out with his excesses in 1106 H. in the 49th years of his age and 
the 29th of his reign. 


Satu Husars, 1106—1135 H. 

With the accession of Sháh Husain the progress of Persia down- 
hill became still more rapid. Equally as weak and indolent as his 
father, his weakness was united to bigotry that proved worse for his 
country than the vices of his predecessors. Chosen by corrupt eunuchs 
and fanatical mullás on account of this very character, they were able to 
misgovern Persia in his name. None but creatures of these men were 
appointed to high stations, displacing the old nobles. Religious perse- 
cution became the rule. “ Merit,” says Hanway, “became an empty 
sound, all offices and dignities were given to those who paid the highest 
price, money decided everything, * * The troops discouraged by ill 
discipline and worse pay, served with reluctance. Robbers infested the 
highway, and interrupted commerce. * * Justice was sold in the very 
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capital of the Empire." The colleges became a sanctuary for mur- 
derers. What spirit remained in the nation became rapidly broken. 
For some twenty years of his reign matters went on getting steadily 
worse, but showing little sign of the coming storm that was to wreck 
Persia and break np the Safwi dynasty for good. 

It is unnecessary to enter here upon the history of those Afghán 
tribes whose country is the mountainous tract between Kbhurásán and 
the Indus. Never a homogenous nation, and never able to form any- 
thing worthy the name of a national government, they were then, as 
now, ruled by chiefs the most determined opponents of all foreign rule, 
and to a man, born with the strong desire for a wild personal freedom, 
which qualities, united to great bravery and physical power, made them 
turbulent and dangerous subjects, and, on occasion, formidable foes. 
Nor is it needful to go over details of the story that made them, tem- 
porarily at least, masters of Persia,—a story that with all the elements 
of romance, has been often, and so effectively, told by Hanway, Malcolm, 
Malleson, and others. The tribes had for long been growing more 
powerful, and were at the time driven to extreme discontent. The most 
prominent place among them had come to be taken by the Ghiljis 
or Ghilzais, who, with the Abdális of Hirát, became subjects of Persia 
when "Abbas I. took Qandahár. The Ghilji discontent had almost 
reached the stage of revolt. 

The ablest general of Persia at the time was a Georgian, named 
Gurgin Khan. Born a Christian, he had turned Muhammadan, and 
became famous for his skill and his severity. He was therefore sent, 
with 20,000 men, as governor of Qandahár. Foremost among the 
Ghiljis was a chief named Mir Wis,* a man of superior intelligence, 
good manners, eminently diplomatic, rich, generous and influential, On 
this man Gurgin Khán promptly fixed a quarrel, and sent him a 
prisoner to Persia—probably the most stupid thing he could have done. 
The story of Mir Wis will repay reading at length in Hanway or 
Malleson. In place of prisoner, he became the confidential adviser of 
Sháh Husain, returned to Qandahár vid Mekka with full powers from 
the Persian King and with the additional religious influence attaching 
to a Háji, raised a revolt, slew Gurgin Kbán and all belonging to him 
in the true Afghán fashion, declared himself independent, and became 
the first king of Qandahár. There he reigned eight years, defeating 
three Persian armies sent against him, in 1122, 1125 and 1126 H. and 
died in 1127 H. He left two sons. Mahmúd, the elder, being considered 
too young, the government devolved upon Mir "Abdu-lláh, the brother of 
Mir Wis, a man so timid that he could never enjoy Afghan confidence, 

* [Spelled Meer Vais by Malcolm and «p25 yi* in the Peraian translation, Vol. I, 
p.201. Ed. 
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and when in 1130 H. Mahmúd slew him with his own hand, the latter was 
at once hailed as king. The failure of the Persians to hold their own 
in other directions encouraged Mabmüd to attack them, and in 1133 H. 
he invaded Persia by way of Kirmán, which immediately submitted. 
He was, however, shortly after met and driven back by the Persian 
general, Lutf 'Alí Kbán. The following year this very general was dis- 
missed, a signal for his army to disperse, while another brother Fath 
‘Ali Khán the prime minister, was deposed and blinded, by which or- 
ders of the wretched court of Isfahán the Shah lost the best of his advi- 
sers. This brings us down to 1134 H. 

Serious tronbles in other quarters have been referred to. In 
1132 H. the Kürds had advanced to Hamadán, and committed robberies 
under the very walls of Isfahán. The Uzbaks had carried terror all 
over the northern part of Khurásán. In Daghistin, on the western 
side of the Caspian, the Lesgís were masters of Ganja and Shamákhi, and 
in 1134 H. were at the gates of Irwin.  Hirát had revolted, and the 
Abdali Afghans, under Asadu-llah Khan, entirely defeated 30,000 Per- 
sians under Safi Quli Khán, and threatened Mashhad, The Arabs of 
Muscat were recovering the islands in the Persian Gulf. Even the 
elements added to the general misfortunes: Tabriz was destroyed by an 
earthquake, in which 80,000 persons are said to have perished, and 
astrologers held that an extraordinary dimness of the atmosphere por- 
tended the destruction of Isfahán. The prophecy was not long unful. 
filled. Mahmúd renewed his attempt with a larger and better ap- 
pointed army, overran the whole of Southern Persia, taking city after 
city, by Sístán, Kirmán, Yazd, and finally defeated Shih Husain's 
army at Gulnábád, 3 miles from Isfahán. The victory placed the 
capital at his mercy, suburb after suburb fell, Farabábád, Julfá, 
"Abbásábád, and Ben-Iefahan. Finally starved to the direst stage 
Husain surrendered his capital, and marching through the streets in 
deep mourning, with his own hands placed his royal plume in the turban 
of Mahmúd, and in a somewhat dignified speech, wished him prosperity. 
The Ghilji king had become the Shah of Persia, and the Safwi dynasty 
was practically at an end, 1135 H. (23rd October, 1722 A. D.) 


THE AFGHANS IN PERSIA, 
Mawwóp 1135—1137 H. 


The Afghán rule—it could hardly be called government—in Persia 
was short; less than eight years, but they were eventful years, and for 
the country ruinous. Mahmúd, who in some respects just missed being 
a great mnn, showed nt the commencement of his reign a certain amonnt 
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of statesmanship. He endeavoured at once to relieve the inhabitants 
of Isfahán from famine, to establish confidence by continuing the best 
of the Persian officials in office, to induce settlers to come, to encourage 
foreigners, and to tolerate religion. Personally ugly almost to deformity, 
he had great courage, strength, and energy,—qualities it may be said 
common to many savages. Anything like an attempt at civilized go- 
vernment, however, did not last long. Prosperity spoiled him, his 
rapid successes developed ferocity, and finally, apprehension for hia 
safety, combined with great physical suffering, developed all his savage 
instincts, and converted him into an insane and cruel monster. 

Sháh Husain had recognised as his heir his son Tahmásp, who 
during the reign of Isfahán had fled to Qazwin, where he collected a 
force took the title of Sháh Tahmásp II. and all through the reign 
of Mahmúd and Ashraf made weak and ineffectual efforts to get 
back the throne. Another figure here appears on the scene—Peter 
the Great, the Russian Czar, who now took advantage of the confusion 
in Persia, “to extend his commerce," a euphemism for extending his 
dominions, on the western shores of the Caspian. Adopting the same 
formula which his successors have since followed with such good effect, 
he called on Mahmüd to redress certain wrongs his subjects were alleged 
to have entertained at the hands of border tribes, and on Mahmúd plead- 
ing his inability, issued a proclamation declaring “ he had no ambitious 
designs of extending his territories," arrived on the coast of Daghistán, 
and as a commencement annexed Darband, and part of the province of 
Shirwán 1135 H. (1722 A. D.) The Turks followed suit and advanced 
to Hamadán with an army, and all through the Afghán occupation it 
may be said the Courts of Constantinople and St. Petersburg cherished 
designs against Persia, which it was mainly jealousy of one another 
prevented their executing. The Russians seized Baku, and part at least of 
Gilán, while their minister concluded a treaty with the exile Tahmasp II., 
in 1135 H.,* which was to establish him on the throne in return for 
the cession of the provinces of Daghistán, Shirwán, Gílán, Mázandarán 
and Astarábád, that is, a large part of Persia with the entire territory 
adjoining the Caspian. Kürdistán had acknowledged the Turks, who 
were practical masters of Irwán, Khuwi,t Nakhbjiwán, Marághah, almost 
the whole of Armenia, and a large part of XAzarbniján. After a most 
obstinate battle, lasting four days, Tabriz had surrendered 1137 H.,1 
and the city of Ganjah the same year. In 1138 H. a partition treaty 
was actually concluded between the Russian and the Turk, but this 
and the subsequent events belong properly to the reign of Ashraf. 

September, 1723 A.D. + Near Tabriz. [Spelled Khooe by Malcolm, and 

cgi in the Persian Translation, vol 1 p. 9. Ed.) 1 3rd August, 1725 A. D, 
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To foreign invasions were added still greater domestic difficulties. 
The inhabitants of Qazwin, Khwánsár, and other cities revolted 1136 H. 
Qazwin, however, with Káshán, and Qum surrended to Mabmüd's Gene- 
ral, though he was less successful in Sijistin. From several quarters at 
once the Afgháns were driven in on Isfahán, and Mahmúd became ap- 
prehensive even of the capital. Once alarmed, he adopted a charac- 
teristic Afghán policy. He invited to a feast about 300 of the principal 
Persian Ministers and Lords, and massacred every one. To prevent 
the sons ever revenging their fathers, the next day he slew the male 
children of the nobles to the extent of 200. He dined 3000 of Shah 
Husain's old guards in the palace square, and not one was permitted to 
leave that dinner alive. He depopulated the city by an order to put to 
death every pensioner who had served the former government, and 
gave over Isfahán to general murder and plunder. To re-people the 
unfortunate capital he invited Kurdish tribes, and he raised new 
levies from Qandahár. With these he captured Gulpáigán, Khwánsár, 
Káshán, and certain cities of "Iráq, and in Firs his general Zabardast 
Khán took Shíráz by assult 1137 H.* Then he fell into a bad way again, 
His cousin Ashraf, whose father he had stabbed, desertèd him, and his 
general Amánu-lláh was discontented. He lost confidence in his army, 
and his mind became altogether unhinged. He performed “ Tapassa,” 
a most severe penance, including fourteen days fast in a dark vault, and 
while in this state, hearing that Safi Mirzá, a son of Sháh Husain bad 
fled, he issued an order for the massacre of all the reigning family. 

Thirty-nine princes were said to have then perished, the two 
youngest being accidentally saved by being held in Sháh Husain's own 


arms. Hanway says the number was nearly 100, for among all the 


voluptuaries who ever sat on the Persian throne, probably none were 
more extravagant than Shah Husain. Commissioners were constantly 
engaged in recruiting for his harem. Hanway tells a great story of the 
“year of virgins,” and insists that as many as thirty cradles in a single 
month were required in the seraglio. To kill off the children of a 
king, with the exception of one or two reserved for succession, was al- 
most the rule, so that in the case of so eminent a sire as Shah Husain, 
n wholesale massacre is easily intelligible. 

The close of Mahmid’s career brought with it a terrible Nemesis ; 
in addition to disease, he finally developed outrageous insanity, and 


died, some say finally amothered, a raging maniac, under excruciating 
tortures of mind and body. 


* 13th April, 1724. 
it 


— — — 
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AsHRAF, 1137—1142 H. 


Ashraf who succeeded his cousin (22nd April 1725), joined, according 
to Hanway “the valour of Mahmúd to the moderation and cunning of 
Mir Wis." His first measures, however, were hardly less cruel than those 
of the former, and sadly wanting in the diplomacy of the latter. His first 
order was for Mahmiid’s head, and his next to put to death the nobles 
and commanders who had served, and in many cases well served, his 
cousin. With Afghán cunning he invited Tahmásp II. to come to Isfahán 
as a friend, but that prince had sufficient acuteness to wait till he could 
come with an army, and Ashraf had for the time being to be content 
with putting to death Tahmásp's correspondents. 

The Turks had now got far ahead of the Russians in their partition 
of Persia, and in 1138 H. (1726 A. D.), marched a large army to the 
capital. Ashraf, however, between diplomacy and generalship, com- 
pletely outmanceuvred and defeated them, with the loss of 12,000 men, 
the Turks having to retire to Knarmánsháh, and finally to Baghdad. 
Eventually, as his object was to make peace with so powerful an enemy 
as soon as possible, he concluded a treaty, ceding Kurdistan, Khüzistán, 
part of Azarbaiján, Sultániyah, 'Tihrán, and certain cities of 'Iráq, in 
return for which the Turks were to recognize him as sovereign. This 
gave him time to turn his attention to other dangers. A brother of 
Mahmüd's held Qandahár. Malik Mahmúd, the governor of Sijistán, 
proclaimed himself independent. The Abdáli Afghans were still in 
possession of Hirát. But by comparison these were minor evils; before 
long he had to face a still more formidable enemy,—a soldier of fortune, 
at first a mere obscure peasant, a Turkmán by birth, a robber by pro- 
fession, but who was destined to make himself a world wide reputation 
as a conqueror. This was Nádir Quli, then in the service of Tahmásp. 
The latter had fixed his court at Farahábád in Mázandarán, where he 
was supported by the Qájárs of Astarábád. Nadir, already well known 
as an irregular leader of fame, joined him in 1139 H. (1727 A. D.) with 
5000 men. So did Fath 'Ali Khán Qájár with 3000. This deter- 
mined Tahmásp to act on the defensive, and he appointed Nádir to the 
sole command, Nadir at once disposed of a possible rival in Fath 'Ali 
Khan, reduced Mashhad and Hirát, and the first season compelled 
Khurásán to acknowledge Tahmáasp. 

Ashraf had just suceeeded in taking Yazd, and as soon as Nádir, 
now christened Tahmásp Qulí Khan, took the field, advanced boldly to 
meet him. The armies met at Damaghán 1141 H. (1729), and the 
Afgháns were defeated. The Ghilji, however, was by no means inclined 
to give up the game, and prepared to defend the capital. His entrench- 
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ments were strong, and were well defended, but again the Afghans were 
driven back, with the loss of 4000 men. Ashraf had now to abandon 
Isfahan. He revenged himself by slaying the old ex-King Shah 
Husain, and fell back on Shíráz 1141 H. (1729). Here Nadir fast 
followed him, and again, near the ancient Persepolis, the Afghans were 
beaten,* 1142 H., and driven in confusion into Shiraz. Ashraf escaped 
by way of Sijistán, where he was finally murdered bya Bilüch chief, 
who sent his head to Tahmásp. Thus ended the Ghilji rule, a period of 
savage terror, that had brought grievous ruin on Persia, and had probably 
cost a million of lives, and the desolation of many of the finest pro- 
vinces. Probably few of the Afghans, who were a small army of 
foreigners in the midst of enemies, ever got back. Many were killed, 
others sold into slavery. The fate of a few is described at length in 
Malcolm. 


Tanwásp tHe SgEcoND. Nominally Restored. 1142—1145 H. 

The destruction of the Afgháns had not, however, the effect of 
restoring the line of the Safwís. Althbugh Tahmásp appears as a 
nominal king, it was merely as a puppet of Nádir's. Always jealous, 
Tahmásp once ventured to proclaim the general for disobedience. This 
dated the annihilation of any little power he ever enjoyed. Nadir at 
once marched to Court, and dictated what terms he chose. Tahmásp 
was treated respectfully, but given to understand he was not to do more 
than play at being king. In 1143 H. (1730) Khurásán, Mazandaran , 
Sijistán and Kirmán, four of the finest provinces, were formally made 
over to Nadir as a reward for delivering his country, and he was re- 
quested to assume the title of Sultán. He accepted all but the title, 
though he ordered coin to be struck in his own name. 

As soon as his troops had rested from thrashing the Afghans, 
Nádir turned his attention to the Turks. He encountered and defeated 
the Turkish force under two Pashas at Hamadán, made himself master 
of the cities of Tabriz, Ardibil, and was preparing to besiege [rwan, 
the Armenian capital, when he had to return to put down an Afghán 
rebellion in Khurásán 1144 H. (1731). This he summarily did, reduced 
the fortresses of Farah and Hirát, celebrating his victory in a splendid 
feast, for which the heads of 300 Afgháns furnished the decorations. 

While Nádir was engaged in this practical buisness, the weak 
Tabmásp was persuaded into trying a little fighting against the Turks 
on his own account. He had just sent to Mahmüd I. who had 
succeeded Ahmad III.¢ in Constantinople a *' sweet-scented letter of 

* 15th July, 1730 A. D. 
t Mahmdd I, bin Mustafá 1143—1167 H. 
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congratulation,” and then by way of commentary marched to besiege 
Irwán, engaged the Turkish army, by which he was thoroughly beaten, 
and marched home again. Nádir now came to the natural conclusion 
that the time bad come to put a stop to Tahmásp's playing at king. So 
he proceeded to Isfahan, deposed him in 1145 H.,* and deputed him to 
Khurásán, with “ a sufficient number of ladies, and every other comfort 
deemed necessary to pleasurable existence." 

He also wrote a letter to the Turks, short, and much to the point, 
though perhaps not so ''sweet-.scented." ‘ Restore the Princes of 
Persia or prepare for war." At the same time he concluded a peace 
with Russia, stipulating that that power should nbandon all the conquests 
it had made on the shores of the Caspian, and, with a vigour that might 
well serve as an example to more modern treaty-makers, he “ dispatch- 


ed officers to see that there was no delay in executing their clause of 
the treaty." 


'Apsnás THE Tuikp, a nominal King, 1145—1149 H. 


Still Nádir did not think the time ripe for seizing the actual crown 
of Persia, and therefore put up a second puppet, not so likely to play at 
war, in the shape of Tahmásp's baby, 8 months old, under the title of 
'Abbás III.; in whose name money was coined, and who sat upon 
the throne for some three years, when the baby conveniently died of 
some approved infantile complaint. Meanwhile Nadir marched a large 
army to Baghdad, and again attacked the Turks, under Tüpál 'Usmán. 
The action was one of the most bloody ever fought between Turks and 
Persians. Nadir had two horses shot under him, and both sides suffered 
severely, but the fight resulted in a victory for the former, 1146 H.+ 
A defent like this only served to bring out the genius of Nadir, Within 
three months he had rallied and strengthened his army, to such an ex- 
tent that he was able to re-engage and defeat the Turks, who were utterly 
routed. The hero Tüpál 'Usmán—a long account of whom is to be found 
in Hanway—was killed, and Nadir invested Baghdád. The Pasha 
there concluded a treaty which the Court of Constantinople refused to 
ratify, and a general named 'Abdu-lláh, with a still larger army, put at 
110,000 men, marched against the Persians, Nádir meanwhile occupying 
Armenia and Georgia. The Turkish general, confident in his superior 
numbers, left his entrenchments, and engaged the Persians, Led by 
Nádir in person, the latter proved irresistible. 'Abdu-lláh Kaupraulíf was 

è 2th August, 1732. 
+ 17th July, 1738 A, D. 
1 Tho Pachá of Cairo, Hanway calls him, 
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killed and seeing his head fixed on n lance, the Turks fled. Tiflis, 
Ganja, Kars, and Irwán, all submitted to Nadir, and the Ottoman 


Court was glad to conclude a peace on the lines whilom proposed by the 
Baghdad Pasha. 


Nipir Suíág. 1149—1160 H. 


On the eve of this victory was brought news of the death of the 
baby king, and now Nádir thought the time had come for the actual 
assumption of the crown. On the grent festival of Nauroz, on the plains 
of Chowal Mugám, near Ardibil, he assembled the principal nobles and 
officers to choose a king. ‘‘ Choose," said he, “one of the princes of 
the blood, or some othef you know to be great and victorious. It is 
enough for me that I have restored the glory of the throne and have 
delivered my country from Afgháns, Turks and Russians.” But the 
unanimous request, repeated every day for a month, wus that Nádir 
would accept the crown himself. At last he consented, on the condi- 
tions that the Shí'ah belief should be set aside, and the authority of the 
first four Khalífahs be once more acknowledged. *' Since the schism of 
Shí'ah has prevailed, this country has been in continual distraction, let 
us all become Sunnis and it will cease. But as every national religion 
should have a head, let the holy Imám Ju'far be the head of ours." The 
assembly finally consented to the change and a royal mandate issued to 
proclaim it. The ceremony of the coronation took place in a splendid 
hall; Nadir seated on a throne covered with jewels had the crown 
placed on his head, at, says the chronicler, 20 minutes past eight on the 
morning of the 26th February 1736 (1149 H.).* Coins were immediate- 
ly struck in his name, bearing the inscription : 

* Sikka bar zar kard nám-i-saltanat rá dar jahán 
Nádir-i-Irán zamín o Khusraw-i-giti sitán," 
i.e," the impression stamped on this coin proclaims throughout the 
world the sovereignty of Nádir of the land of Persia, the hero who 
subdued the earth."f The chronogram on the reverse, “ Al Khairu 
fi má waqa' "", forms the date of his accession, 1149 H.,* and reads : “ That 


* (This should be 1148 H. The chronogram on the reverse of these coins forms 
the date 1148, which date is also given in figures. The obverse has the date 1149 
in figures, Tho latter year commenced only on the 1st May 1736. "The discrepancy 
in the dates is explained by Marsden (N umiamata Orientalia, p. 473) by the supposi- 
tion that the date on the obverse is that of the actual issue of the coin, while the 
date on tho reverse is that of the accession, The date has been corrected in tho list 
of coins, No. XXXV. Eb.) | 

+ [Tho couplet rather means: " Nádir (or the Wonder) of the land of Persia 
and the hero that subdued the earth has stamped the impression upon this coin for 
the sake of the fame of his sovereignty throughout the world." Ed.] 
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which has happened is the best." By the reversal of a letter “la” 
for “al” the wags made the translation read, “ That which has 
happened is not the best." 

It is not intended to follow the subsequent career of Nádir Sháh, 
his invasion of India, his reign in Persia, and his tragic end. Whatever 
may be charged against his character, he certainly restored the throne 
of Persia to its former glory, and with all his failings, in many ways 
proved himself a great king. The feoble Husain had brought the 
kingdom to its lowest ebb, it had in fact almost ceased to be a king- 
dom at all. Nadir did all that on the plains of Chowal Mugiim he took 
credit for doing. He drove out the Afghan, the Turk, and the Russian. 
He did more. He converted some of the most dangerous of his coun- 
try's foes into its best defenders. He subdued the Bukhtiyáris, daring 
tribes who occupied the rugged mountains of Lár, between Isfahán 
and Shüstar, who had opposed the advance of Alexander, routed the 
armies of Rome, and given constant trouble for generations ; and he 
made them into efficient soldiers, who did great service in his subse- 
quent campaigns. He took Qandahár, though it cost him a siege of a 
year and a half, and conquered Kabul. At the latter place he left a 
contingent of his Qazalbáshis, where their descendants still occupy a 
quarter. He consolidated his empire, and then, as former rulers of his 
race had done, cast his eyes towards India, and in its invasion thought 
he saw the restoration to Persia of its ancient splendours and its ancient 
fame. We are accustomed to take the account of his invasion of India 
from the Indian historian's point of view. Judged dispassionately, his 
conduct generally appears to advantage. He was even generous to the 
conquered Mughal Emperor. Up to the period of his return from 
India, his countrymen at least might be proud of him. "' Whether," as 
as Malcolm says, * we consider the noble and patriotic object which first 
stimulated his ambition, the valour and ability he displayed, the com- 
parative moderation with which he used success, or the glorious deeds 
he had done, he is entitled to great, if not unqualified, admiration." 

The last five years of his life, so fearfully clonded with suspicion 
and cruelty, are perhaps not quite the measure of the man. There is 
no doubt that his order, given in a moment of rage, to put out the eyes 
of his son Razá Qulí, preyed ever after on his mind. It must not be 
forgotten that this son had, during Nádir's absence, tried to usurp the 
throne, had made an organised attempt to take his father's life, and 
when Nádir in the most generous terms* had offered him pardon, 
if he would confess his fault, and invited him to wait til in the 
natural course of things he must succeed to the throne, the fierce 


* Sce Hanway's contemporary story. 
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youth had, in the most insulting language, gloried in his attempt to rid 
the world of a tyrant. The act, however, not only * put out the eyes of 
Persia,” but seems to have changed the nature of Nadir; and even 
partial historians describe the last years of his reign as exceeding in 
barbarity all that has been recorded of the most bloody tyrants. His 
attack on the religion of the people, if his attempt to diminish the 
power and wealth of the priests can be so called, was almost as fatally 
impolitic as his cruelties. His proceedings produced something like 
rebellion, aud the spirit of insurrection changed Nádir's violence to 
fury. Towards the last he was maddened to desperation, and in 1160 H. 
he was finally assassinated by a committee of four principal officers of 
his court, including representatives of his own tribe and his own 
guards. Nevertheless his assassination was the death-blow of the 
mighty empire he had created, and disastrous anarchy almost imme- 
diately followed. 

The death of Nádir saw the immediate rise of a powerful Afghán 
empire. Few among his retainers were braver, more loyal or devoted 
than Ahmad Khan, the Abdali Chief, none more ready to revenge his 
death. But within a few months Ahmad had founded a dynasty of his 
own, had changed the name of himself and his tribe, and become 
Ahmad Shah Duri Duráni, a name also destined to carry terror to 
India. Three or four years saw the province of Khurásán severed and 
converted into a separate principality. Mázandarán and Giílán before 
long were seized by the chief of the Qájárs, the governor of Azar- 
baijin declaired his independence, and almost half a century passed 
before Persia became a power again. 


THE PUPPET KINGS. 


The Safwi dynasty, founded by rulers of the calibre of Shah Ismá'il, 
and the great 'Abbás, than whom Persia had seen no greater since the 
days of the famous Sassanian, Naushirwán, practically ended with the 
capture of Isfahán by the Afghans, after a life extending over nearly 
two and a quarter centuries. The descendants who were re-established 
by Nadir, as already noticed, were the merest puppets in his hands, and 
with his formal proclamations as Shah, the dynasty dropped into 
oblivion. The puppet Tahmásp II. was murdered by Razá Quli who 
had himself married a daughter of Shah Husain, and HRazá's son 
Shih Rukh was therefore descended from the Safwis on the mother's 
side. After the brief reign of Nádir'* nephew, ‘Adil Shah, and 
his brother, Ibráhím, both of whom had been slain, Shah Rukh was in 
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1162 H. (1740) raised to the throne. He was young, handsome, ami. 
able, and popular, but his career was blasted by another chief, who also 
through the female line was a descendant of the Safwis, one Sayyid 
Muhammad, who seized Shah Rukh, and before the latter could assemble 
his troops, blinded him, and proclaimed himself king with the title of 
Sulaimén II. The same year saw this Sulaimán put io death by 
a general of Shih Rukh's, and the blind prince brought from the prison 
to the throne again. For awhile the unfortunate Shah Rukh bore the 
title of prince, enjoyed the revenues of Mashhad, and the influence of 
Ahmad Shah Duráni was sufficient to convert Khurásán into a separate 
province for him and to guarantee its integrity. But its chiefs re- 
tained almost complete independence, and only acknowledged Shah 
Rukh as their nominal suzerain. 

Still another puppet of the Safwi family was set up by the chief of 
the Bakhtiyári and Zand tribes, à nephew of Shah Husain, with the 
empty title of Ismá'il III.; but he was purely nominal under the Wakil 
Karím Khán. 

The whole of the doings of these petty rulers belong to an entirely 
subsequent chapter of history. 


The inscriptions on the coins figured are in many cases somewhnt 
elaborate. Shah Ismá'il describes himself as '* Abü-l-Muzaffar, Bahá- 
dur Khan, as-Saf wi, as-Sultán, al-' dil, al-Kámil, al-Hadi, al-Wáli," the 
father of the victorious, the just and perfect Sultan, the guide, the governor. 
Muhammad calls himself ** Bádsháh al-Husaini, as-Safwi." Sulaiman says 
he is “ Banda Sháh-i-Waláyát," the slave of "Ali, while Husain is 
“u Kalb-i-Astán-i-'Ali," a dog of the threshold of 'Alí. The baby king is 
“Abbás sális, sini Sahib Qirán, Zil-i-haqq'', the third "'Abbás, a 
second Muhammad,* the shadow of God." 

Coins Nos. 31, 32 and 33 are struck in the name of the Imám ‘Ali 

Razá, the first apparently at (?) Azindrán, or some similarly 
a place in Kbhurásán, the others in Mashhad; all probably 
during the nominal reign of Sháh Tahmásp Il. Others, not des- 
cribed, are wanting dates or mints, some having neither. One is in 
the name of "Ali ui q^. ply sh Another has 
wire EL Jis ryle signe payla Others have the Shí'ah confession 
of faith on both sides. 


* (Rather: ‘a second Tímür, who first assumed that attribute. Before this 
' Abbás, the Emperor Sháh Jahán of Dehli had similarly called himself, on his coins, 


‘the second Sábib Qirán, Ed.) 
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Nos, 44, 45, nnd 46, are of Fath "Ali Sháh Qájár,o* and do not 
belong to the series; and No. 48 is (to me at least) n doubtful coin: 
It appears to be of Tahmásp IT., struck at Hawizab. 

I have again to express thanks to the many friends who have sent 
me their coins to examine. In this case more especially to Mr. Rodgers 
of Amritsar, and to Mr. Furdoojee of Bombay. The latter gentleman's 
collection is especially rich in Safwi, and mauy of his coins figure in this 
series, 


` GENEALOGY OF THE SAFWT DYNASTY. 


According to the Zubdatu-t-Tawárikh of Mubammad Kamál, the 
descent of Sháh Ismá'íl was through the following line, from Müsá 
Qásim, the seventh Imám :—4Abá-1-Qásim Hamzah—Sayyid Abá-1-Qásim 
—Sayyid Muhammad of Arabia—Fírüz Shah Zarín Kuláh—Ahwáz 
al-Khis—Muhammad al-Hifiz—Réshid—Shaikh Saláhu-d-din—Shaikh 
Qutbu-d-din—Shaikh Saláh—Jabril—Shaikh Safiu-d-din Ishaqg—Sadru- 
d-dín—Khwája 'Alí—Shaikh Ibráhím—Shaikh Junaid—married sister 
of Uzan Hasan, of the Aq Kuyunliís. 


Bultán Haidar m. Martha, daughter of Uzan Hasan by, the Christian Lady 
Despina, daughter of Calo — mperor of Trebizond. 


| | 
Sultán "Alí Ibráhim(^ 1, Bhál Is Á'fr. 
En w Vd B. 891. | 8. 908 —D. 930 H. 





| | | 
H. TA! umAsr I. Sám(e) Bahrám Ilkaw d) 5 daughters. 
B. 920 | 8. 930—D. 984 H, 


IV. 5 cm ITI. IswÁ'fn II. — otia 
8.985 —D. 995 B. 984— D. 985 





| | | 
Hamzah ( Ismá'il V.'Annás I. daughter m. Isbág-Khán. 
(o) B. 907 | 8. 994 D. 1097" ofr Eh 


(a) Proclaimed successor but seized and imprisoned by Ya'qüb and mbec- 


quontly slain at Ardibil. 
(b) Filed to Gílán where he died. 
(c) Hebelled in Khurásán, took Hirát 941 H. Afterwards fled across the 


(a) Rebelled 945 H. Fled to Turkey and then to Kúrdistán, but was delivered 
over to T'ahmásp and killed. 
(e) Assassinated 904 H, 
. ny Markham and others this is incorrectly written K ajar, 
i 
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V. ‘Annis I. 
—— ——Á—— a A 
| Du : 
Safi( f ) 'Tahmásp(2g) Kazá(À) Amánn-lláh.(j). 
VI. Sáu (Sháh Safi) Fatimah/(é). 


B. 1020 T 1037 D. 1052 
VH.'Annás II. 
B. € À 1052 D, 1077 


CS Sea 
VIII, Scuraimin Hamzah(). 
B. 1057 S. 1077 D. 1106 


IX. Husain Daughter m. Mírzá Dáüd, chief priest of Mashhad. Daughter m. ? 
B. resi À. 1135 D. 1141 


XII. TaumAsr IL(!) Daughter m. Razá Qnlí son of Nadir. XVII. SurAIMÁN Il. (n) 
| | XIX. Isuá' fu IIL(p) 
XIII, 'Annás IIL.(m) XVIII. Suín Roxn(o). 


A Ghilji Chief. 


— 





1 | 
Mir Wis Mir 'Abdu-Il&h(4). 
X. Mauutn XI. ASHRAF. 
S. 1134 D. 1137 H. 8. 1137 killed 1142 H. 





(f) Stabbed at the instigation of his father by Beh Bud Khan. 

(y) Died before Safi was murdered. 

(^) Blinded by order of his father and perished miserably. 

(ij) Killed by her father to spite his grandfather 'Abbáa. 

(J) Blinded by order of his father. 

(k) An attempt, mado to put this prince on the throne, defeated by a eunuch. 

()) Filed from Isfahán 1135 H. Nominal king in Farabábád 1139. Nominal 
under Nádir 1141, Put to death by Razé Qulí. 

(m) Nominal at eight months old under Nadir 1145. Died 1148 H. 

(n) Miírzá Sayyid Muhammad. Proclaimed himself king 1164. Put to death 
by Yüsaf ‘Ali 1164. 

(o) Born 1147, succeeded 1162, Blinded by Mírzá Sayyid Md. 1163, Nominal- 
ly restored 1164. Independent in Khurásán 1165. Died 1210 H. 

(p) Born 1155. Nominal under Karím Khán 1164, Died 1173 H. 

(4) Blain by Mahmúd, . " 


* 








t 
CENTRAL LIBRARY 
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Tribe of Afahár or Aushár. 
x — Quali. 
XIV. Niore Sud (Nadir Quali Tbráhím Qali, 


B, 1100 8. 1149 Mardered 11 







Razé Qali m. daughter of Shah — XV.'AXmrB 
| 8. 1160 Blinded by 
Brám Roxu | 
XVI. IsgÁuíu(r). 
B. 1162 killed 1162. 


CONTEMPORARY RULERS, 











'-m ' 

Safwis of Peraia. Usbaks in * ar — of 
m Suarní Nf DvsAsTY....| Báynzid II. bin Mohd. 
ee Muhd. Shaibání Þar 

Ismail I [Ill oan 
M Köchkűnji * 
eee se Salim L bin Báyazíd. 
» m . Salim 
Tahmásp ° vr see 
TT Abú Sa'id mas 
ene 'Ubaida-Háh ane 
e) 'Abda-lláh és 
Au 'Abdn-l Latif — 
SE Naurüz Abmad  ... 
sss Pir Muhammad I. eee 
we Iskandar om 
eee "+o Salim II. bin Salaimán 
“. one Murad H1. bin Salim 
Ismá'íl IT. T 
Mubammad,bin Tahmá: 


Abdu-llé TI. * 
'Abbás I, bin Muhammad 


sus Mubd. III. bin Murád 
TT 'Abda-1-Mámin ee 
ase Pir Muhammad LL. 

AsrRAKHÁN Dynasty 
TI Baqi Muhammad eee 
eee I | Ahmad I. bin Mahd. 
ead Wali Mubammad ,.. 
sae Imám Qali ese 
* ese Mustafá I. bin Mubd. 
eee one | "Usman I. bin Ahmad 
ane e Mustafa I. restored. 
'- one Murád IV. bin Abmad 

Shah Safi eee TT. 

TT] TT Ibráhim I. bin Ahmad 


| 


ei» Nádir Muhammad | 





(r) Formerly Governor of 'Iráq. 
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co— — 
l ~ 
— — — — - — = 
— — 


d 
Y of Persia. Usbaks in Transosania "Ugmántií Sana of 
Gafwie &c. Turkey. 



































‘Abda l'Asfs 
SE Mub4. IV. bin Ibráhim 
Subbán Qali * 
= Balaimán Ii tint brahim 
k Abmad IL bin ditto 
* Mustafá LI. bin Mubd. 
'Ubaida-lláh T, eee 


m Aħmad IMI. bin Mubd. 
Abå-l-Faia ` = 





dd L binMusafá 


SAFWIS OF PERSIA. 








—— 
nd AEN gt AA eal) eh 
alh ali qoas 
&Kle ayah wih yaly 
— 





AM. 1-0. Infaráin, and Tabriz Mr. Furdoonjee. 
A. 109—144 graise. Mashhad. No date, Mr. 








Ditto. AR. 10—72 grains. Sabrwár. Mr. Furdoonjeo. 
sè » "D70 , Nisháépúr. i 
»" „ —09—74. „p Alimani. * 
" , 10—7] , Nis. = 
HI. Ditto. A. $—09 y Hirt. 929 H. My cabinet. 
Formula in cirele. | 049049000580 
Names of Imáms in four segments Area —— Ae 54 


IV. Ditto. AA. 10—68 gra Nimros. No date. My cabinet. 


Bimilar formula. Similar inscription, 
but — ö 
Ditto. Nimros. * 29 H. Mr. Furdoonjee. 


V. Ditto. Æ. 1—150 grains. Hirát. 924 H. My cabinet. 
The same formula in hexagon and | Ares d- A Josh ub... 
six segrmenta round. ABS yat S... 
nm 

In centre tre By* ~~ 





see #28888 88 fe 





Ditto. M. 85—17 grains. Tabriz. No date. Mr. Fur- 
(doonjec. 
The same formula in ornamental The same, but in centre. 
circle and segments round. | JLI uy ate | 
|^ Ditis: AR. 8—120 grs. Yard, 929 H. Mr. Furdoonjee. 
samo i ornamented 
formula in square as Area the mme, but in 
CIE central circle ah qf 4 sr 
en 
| Ditto. JA. 11—705 grains Aldward, no date. Mr. 
[Furdoonjee. 
| The same as No. V. The same, but in centre shield, 
) | ue | asa ul! vy 
E- | Ditto. A. 03—725 grains. Nisá. Mr. Furdoonjee. 
i in square, as No. I. fo sume, ban jo contre Temes 
The same, in s | Ae 








66 E. E. Oliver— The Safwi Dyuasty of Persia. [ No, 2, 


VI. Ditto. AH. *75—72 grains. Tabriz, 908 H. Mr, Furdoon jeo. 
In central circle. l 


"TT s ue Je dex wae dr | M "sen AR see ow 53 
aye cee de am ae" de | Area yaa Syd ge ALI 
Round QW) Leu ya | aslo alā 


Ditto. Astarábád, Aliward, without date. 
VII. Sháh Tahmásp I. A. -57—80 grains. Hirát, no date. My cabinet, 


The same formula with quarter- | Area Joa lel) 
foiland 4 segments round. eii e sli OM 
Gem? sae gt re => (alo Jy WIE pb ale 
dee? ym v^ eum Td ws AMEL., , all) c sal 
álo Jl ola 
In centre B. cus 
Ditto. AK. 95—82 grains. Hirát, 941 H. Mr. Furdoonjee. 
VIII. Ditto. JA. 83—45 grains. Hirát, no date. My cabinet. 
The same formula arranged ^ The same inscriptions. 
square. 
IX. Ditto. JR. :B7—70 grains. Astarábád, no date. Mr. 
(Rodgers, 
The same formula. Area the same, but in centre. 
x. Ditto. JR. 1:05—78 grains. Nimroz, no date. Mr. Rodgers. 
The same formula. Area the same, but centre star. 
jaye? oy? 
XI Ditto. JR. :78—45 grains. Mashhad, 960 H. Mr. Rodgers. 
The formula in and round an al- | Area asl... lat 
mond shaped area. afa ue o ale 
QUE... le) ode oye AUI 
&MEL. » alo 
In centre 1"* Le, pial 
Ditto. JR. *B5—120 grains. Yazd, 940 H. Mr. F urdoonjec. 
In ornamented circle the 12 Imáms | Area as above. we ssh 
forming star and usual formula | In centre lozenge P0 wee bb 
round. et wy X 
Ditto. JR. 85—120 grains, Tabriz, no, date. Mr* 
[Furdoonjee: 


s : P| PEGAT. le 
The same formula arranged in | The same area, but in centre circ 
square like No. II. Ay) ola SE Vul 


-— -— ia 
-æ — - 
g E 
- f» 
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Ditto. JH. '85— 121 grains. Tabriz, no date. Mr. 
[ Furdoon jee. 
The same. | The same, but centre square 
AS rè 
XII. Ditto. JR. :85—120 grains. No mint or date. Mr. 
[Furdoonjee. 
DIES 
TID O de Dua mt oe Js * La 
- eaae pc M OE «65... 09 ui) joe gelo, 
alee 
Ditto Qandahár, Sultáni, without dates. 


XIIL* Shih Ismá'il II. Mir Tahmásp. AR. -85—72 grains. Qazwin. 
[No date. My cabinet. 


Vols! coser Le «— 584)! coule b uy 
ds yny s Jake! 
À pH oou 5 wt. on Dalyell... 
Ditto. JR. 80-71 grains. Qazwin, no date. Mr. 
[Furdoonjee. 


XIV. Muhammad (Khodábanda). AR. :9—71 grains. Ja'farábád, 
985 H. My cabinet. 


In centre alhyi ahy In ornamental circle 
alh ws Tos slog — ⸗ tei, "am 
round pias, ,, Ls Ut w=a ds 2 Uf nn yr? 
bae tee tee cr c c | round a£ AUioali epal V inet 
——— JAS din 
Ditto. JH. :9—71 grains. Ja'farábád, no date. Mr. 
= Furdoonjee. 
The same. | The same but in simple circle. 
Ditto, Æ. '9—71 grains. Qazwin, 986 H. Mr. Furdoonjeo. 
The same. The same, but outer inscription 


in ornamental segments. 


* (The obverse of No. XIII probably reada : 
— led jle yl Jt, de — plot PEST b doe 5 
which is a Persian verse, Ed.) 
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XV. Shah ‘Abbas I. Æ. 11—141 grains. Counterstruck, Qanda- 
har, 1029 H. Mr. Rodgers. 
The same formula as No. I. Js... 
ery Aas. "tma 
«S2. le ees 
Counterstrack leais Jor 
XVI. Sháh 'Abbás II. Æ. ‘8—112 grains. Tabriz, 1058 H. Mr 





Furdoonjee. 
The centre &Jy! ahy ! if 
ee ^ 1 *84 
wh Syms o- Wega G53 5! 55 
ay Js uis 358 er? 
Round 9$4-^ ule yee — T dotted margin. 


Ou EA Le wl ou” te gs? At 
| Ditto. AR. :9—101 grains. 1053 H. JR. 1:0—138 grains. 
1076 H. Æ. 1:0—70 grains. Æ. 1-3—135.grains. No date. All of Tabríz 


and with similar inscriptions. 
Ditto. AM. 1'0—101 grains. Abrawán.* 1041 and 1065 H. 


My cabinet. | 
Ditto. Æ. 10—101 grains. Tiflis 1053 H. My cabinet. 
XVII Ditto. AR. '9—116 grains. Ganjah 1052 H. E 
aly! ay wy gle 
1 alh luu, |*er a wre 
12 e^ we 


XVIII. Ditto. AM. 1:1—70 grains. Tabriz, 1052 H. My cabinet. 
The same inseriptions. | As No. XVI, but larger. 

XIX. Sulaiman I. bin 'Abbás II. A, '95—110 grains. Nakhjiwán, 
1097 H. Mr. Furdoonjee. 
The same formula. 2 , "m 
| Bois 

EA NE 


dot olele 
v 
Ditto. Nakbjiwan, 1098, 1100 H. Abrawán,* 1102, 1103, 


1105 H. Mr. Furdoonjee. 
* [Perhaps Irwin gly Ed.) 
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Ditto. Ganjah, 1103, ***4 H. Tabriz, 1104 H. All similar. 
Mr. Furdoonjee. 


XX. Ditto. M. ‘95—147 grains. Qandahár, 1078 H. My cabinet. 
Persian lion and sun. jens 
6 
1 v4 
vr 

XXL Sh4h Husain bin Sulaimán. Æ, L'0—79 grains. Isfahan, 


1133 H. My cabinet. 
The same formula as No. XVI. : Yy slo 


er 
wrod ys 
XXII. Ditto. A. 1-03—75 grains. Mashhad, no date. My cabinet. 


The same formula, | ds 
w= gief oS 
ame uy 
XXIII. Ditto. A. 11—68 grains. Tabriz, 1134 H. My cabinet, 


The same formula, The same inscription, but with 
ornamental margin. 


XXIV. Ditto. AR. :95—83 grains. Tiflis, 1131 H. Mr. Fur- 
doonjee. The same, with dotted margins, 
Ditto. AR. 95—82 grains. Tabriz, 1130, 31, 32, aud 33 H. 
Mr. Furdoonjee. 
Ditto. A. 1:05—83 grains. Qazwin, 1131 H. Mr. 
Furdoonjee. 
XXV. Ditto. A.11 x '75—123 grains. Isfahán, 1126 H. Mr 
Furdoonjee. 


dee? iy iy wy gle 
Je quit BOY 

alh Jy 4p pny , (Ar 
wire! mye 


J 
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[No. 2, 
XXVI.*. Mahmúd, an Afghán. ZR, 95—66 grains. Isfahán, 1135 H. 
My cabinet, | 
alive ay — 
m Woy 
ai. y... (5i... pyro) vam apex ale 
wkiel ors 
XXVII. Ditto. JH. l'1—111 grains. Isfahan, 1134 H. Mr. 
Furdoonjee. 
The same formula, ALS dose, 
but date (re ed) AF aile syne jx. 
om plee Re Ss 3I [ on ul] 
whorl... ve 


XXVITI. Ashraf, an Afghan. At. 10—67 grains. Qazwin, 1139 H. 
My cabinet. 


The same, but date, (r4 jee > 
ee gle clb); 3l 
_— — AS ws —6 


HIPI oe 
Ditto. Æ. 1:15— 111 grains. Isfahán, 1137 H. Mr. Furdoonjee. 
The same inscriptions, sā Ub A syo 


but date 1137. eUsf 2 aS[.»..] 


as jy) aka ee s.: 


w T 
XXIX. Shih Tahméáísp 1I. (abdicated). Æ. 1:05—70 grains. 
Tabriz, 1135 H. My cabinet. 


The same as No. XVI. : Lyle Re uit 
LG qb Ga 383 5! 95 
Hire str uy 


XXX. Ditto, (nominally restored). A. 1:1—83 grains. Isfahan, 
1142 H. Mr. Furdoonjec. The same inscription. 


A similar coin, but with dotted — Isfahán, 1142 H. Mr. Fur- 
doonjee. 


* [A very nearly identical coin is given in Maraden's Numismata Orientalia, 
PL No. DLXXIV. The couplet on these coins, probably, runs thus :— 

LE] elem jf 2m" li e UI (93 - 
dm reads the two last words *-L-—! slà which do not sean. Tho meaning is: 
*" &háh Mabmud, the conqueror of tho world, with reference to his bravery, has 
struck this coin from the east of l'rán, like tho disk of the sun,"  Ed.] 


440 
t 
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Coins struck in the name of tho Imám "Ali Músá Raza. 
XXXI. "Ali Músá Razé. Æ. L1—78 grains. Azindrin, 11** H: 
My cabinet, — . 


,de «Uu «Jy yy Se sei 
23 aly) Jy de ac stae) gies (jiyi 
a hss gaye deus e 
tt wh 3 vi. 


XXXII. Ditto. A. L0—73:5 grains. Mashhad, *143 H. My 


cabinet. Similar inscription. 


XXXIII. Ditto. Æ. '9—174 gr. Mashhad, no date. My cabinet. 


Ls Jt 
The same. ur wl Ts L 
Ditto. JR. :95—178:5 grains. Mashhad, 1141 H. 


Mr, Furdoonjee. 


XXXIV. 'Abbás III. bin Tahmásp. Æ. r05—83 grains. Shira⸗ 
1145 H. My cabinet. 


The same as No. XVI but larger. el Up S) jy) he 
aS ple Gm BE e cule 59 
[He wiprale sb 
ju er 
Ditto. AR. 11—83 grains. Isfahan, 1145, 1146 H. ic 


Furdoonjee. Similar inscriptions. 
Coin struck in the name of ‘Ali. JR. 85—68 grains. No Mint 


114° H. Mr. Furdoonjee. 


The usual formula in dotted circle. | quip aims eb 
| cA cabL. ; 
( XXXV. Nadir Sháb. JR. 95—82 gr. Mashhad, 1150 H. My cabinet. 
go lead uuo LIPPE 
ITE 939 - uem os h BL. 
A chronogram referring to the date whim s US gy y rh) wily! 
“of Nádir's accession A. H, 1148. apie wy 
XXXVI. Ditto. JR. :9—175 grains. Tabriz, 1153 H. yd cabinet. 
ibl Ao sis 
— oll oem wile p ubl 


e$ bu 
=>? 


Pier 
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Ditto. Similar coins of Tabriz, 1151, 1154, 1157 and 1158, Mashhad 
1151, Isfahán 1157, 1156 H. Mr. Furdoonjee. 


XXXVII. Ditto. JR. 1:0—67 grains. Tiflis, 1151 H. Mr. Fur- 
doonjee. 


e» - — ur. ple | The same ns No. XXXV, but 
cr ex 


XXXVIII. Ditto. JH. :8—105 grains. Mashhad, 1151 H. Mr. 
Furdoonjee. 


jW ad) ols 
UL A Ou iue Llo 
- Ipod mms 


Ditto. AR. *7—105 grains. Isfahán, 1151 H. Mr. Fordoonjee. 
XXXIX. Sháh Rukh, (grandson of Nadir). Æ. 110—356 grains, 
Mashhad, 1161 H. Mr. Furdoonjee. 


au) ala 
UBL M iroñe afle 
"t 99. 
XL. Ditto. J/R.'9—177 grains. Mashhad, **63 H. Mr. Furdoonjee. 
wore a'r lk 
p oj ah pU e 
wre vee eye Sat oly 
SF «sc es 


XLIL* Muhammad Karim Kbán (Zandi). Æ. ‘95—70 grains. 
No mint or date. My cabinet. 


alji yt aJiy exe yj 8 LWT a 
ow JI Aha e wily s 
Jo 2th de ..5 Gen 
aih dy 


Counterstruck g3 
XLII. Ditto. Æ. '95—68 gr. Qazwin, 1175 H. * Furdoonjee. 


Bimilar formula. qui) eA bl J Ja 
vw 


Iivo din 


* [Tho true reading of the obverse, from better preserved coins, is given by 
Marsden, Num. Orient., p. 481. Ed.] 
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XLIII. Ditto. /R.'8—55 grains. Shíráz, **90 H. Mr. Furdoonjee. 

[at] The same as No. XLI. 

Apu plat) js 
y 


Ditto. Æ. ‘8—67 grains. Shíráz, **75 H. 
js 


pan jo 
up) 





Mr. Furdoonjee. 
The same as No. XLI. 


s. V6 i 


XLIV. Fath'Alí Sháh (Qájár). Æ. -95—138°5 grains. Mashhad» 
1244 H. My cabinet. 


px als as daa asa 
Irie wy? — 
pru 
XLV. pe JR. :95—158 gr. Kirmán, ord H. - Furdoonjee. 
— — 
XLVI. Ditto. JR. 85—44 gr. Shiréz, 1203 H. Mr. Furdoonjee. 
jis Similar inscription. 
maiis 
wy 
ier 


Ditto. Æ. '50—37 grains. Yard, no date. Mr. Furdoonjee. 
oy Similar inscriptions. 
lal} 
ONE) 


XLVII (?) Muhammad Kbán. Æ. :75—100 grains. Astarábád, 
1173 H. Mr. Furdoonjee. 


we! ali 
alti aslo 
LIY ur 
XLVIII. (?) Sháh Husain. AR. :8—57 grains. Hawaizah, no 
date. My cabinet. 
In circle AUI In circle ry 
dy vw —" see 
Bound... eres ali yt any Round (A= wY, jau 
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Antiquities at Nagaré.—By Kavi RAs Suydmat DAs, M.R.A.S,, F.R.HLS. 
Translated by Banu RAm Prasdb. (With two Plates.) - 


Nagari is a small village in Mewár, and is situated on the cast or 
right bank of the Berach, about six miles north-east of Chitor. At one 
time it was part of the jagir of the Thakur of Bassi, but it is now included 
in the estate of the Ráo of Bedlá who belongs to the Guhilat or Gehlat 
clan. The name of this clan is derived from Guhil, the son of the Bappá 
Rawal who in Samvat 784, A. D. 728, according to Col. Tod, or S. 791, 
A. D. 735, ns I believe, took Chitor from Man'mori, the last of the Mori 
or Pramar dynnsty.* 

Though we do not know the dates of the foundation, or the destruc- 
tion of Nagari, yet the latter event must have occurred before the time 
of Bappá who lived more than eleven centuries ago; and it would seem 
from two inscriptions at Nagari being in the Southern Asoka character 
that the city was flourishing before the Christian era, The inhabitants 
point out the remains of an ancient fort at Nagari, and say that its moat 
was formed by a ravine lying to the eastward. An examination of the 
spot shows that some building must have stood there, for large bricks 
are occasionally dug up in the neighbourhood. The north-east and south 
quarters of Nagari also contain many isolated specimens of ancient archi- 
tecture. The old rampart of the town is said by the villagers to be repre- 
sented by a crescent-shaped embankment which skirts Nagari, commen- 
cing on the south at the river and encompassing the southeast, east and 
north-east quarters, and ending at the north on the river bank again. 
The entrance to the old city is traceable on the road leading to Bassi. 
In some places we find old- mortar floorings, and sometimes masonry 
whats are exposed to view by the erosion of the river banks. 

Two earthen vessels measuring 12 feet in height and 3 in diameter, 
with sides an inch thick, are to be seen in the shaft of a well sunk by a 
barber. Such vessels called nánd (atz), 3 to 4 feet high and lj in 
diameter, are manufactured at the present day by potters on their wheels, 
bnt those two old vessels seem to have been constructed by' joining 
several layers, each 4 inches high, and then baking them in a kiln. 
The rims of similar vessels may be seen peeping out from the ground in 
two other places. `` 

Háthiom ká bard. — . i 


‘ Abont half a mile east of the village there is an open rectangular 
enclosure which goes by the above name, i. €. the elephant-enclosure. 

* Tradition says that Chitrang Mori removed to Chitoy, on Nagari having been 
doomed to destrubtion by the curse of an ascetic. 


dee 
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Its walls ate composed of large slabs of a greyish limestone, admirably 
put together in five successive layers. The height of the wall is 9 ft. 4 
in., and it is 3 ft. 2 in. thick nt bottom, and 1 ft, 4 in. at top. The 
breadth of the slabs of the lowest layer is 2 ft. 9 in., of the 2nd, 1 ft. 
8 in., of the 3rd, 2 ft. 7 in., of the 4th, 1 ft. 3 in., and of the 5th, 1 ft. 
4 in. Their length varies from 7 ft. to 14 from the top to the bottom. 
The outer measurement of the enclosure is 300 ft. 4 in. by 154 ft. 
4 in., and the inner is 291 ft. by 148 ft. 6 in. The entrance is at the 
southern side; the northern side is in a state of dilapidation, owing, 
according to the villagers, to the Thákur of Bassi's having takon awuy 
the stones to erect other buildings with. | 


Ubh'diwal, or Akbar's Lamp. 


About a mile north-east of Nagarí there stands a pyramidal tower 
(Plate V), built of the same kind of stone, and constructed in the same 
way as the Háthiom ká bárá. It is 14 ft. 1 in. sq. at the outside base, and 
3 ft. 3 in.sq. at the apex. Its height is 36 ft. 7 in, and it is composed of 
21 layers of large blocks piled one on the other, The tower is solid for 
4 ft., then hollow for 20 ft., and solid again up to the top. The floor of 
the cavity, or chamber, is 4 ft, &q., and it has 7 openings to admit light, 
The window facing the east is 2 feet. by 1, 3 in.; of the two on the west 
one is 3 ft. 3 in. by 3 ft., and the other 2 ft. by 1, 9 in. ; one window on 
the north is 2 ft. by 1, and the other is 2 ft. 3 in. by 2 ft, and so also 
are the windows on the south.* 


* Those measurements wore reported to the anthor by Thákur Jagannáth Singh 
the Hakim, or R4j-official at Chitor. Tod has two references to Akbars lamp. At 
vol. I, p. 325, he says “ the site of the Royal (Akbars) Oordoo or camp, is stin 
pointed ont. It extended from the village of Pandowly along the high road to 
Bussie, a distance of ten miles, The head-qunrters of Akbar are yet marked by a 
pyramidal column of marble, to which tradition has assigned the title of Akbar ka 
dewn, or Akbar's lamp." He adds in a note. “It in ne perfect as when constracted, 
being of immense blocks of compact white limestone, closely fitted to each other, 
ita hoight thirty feet, the base a square of twelve, nnd summit four feet, to which a 
staircase conducts. A huge concave vessel was then filled with fire, which served as 
a night beacon to thie ambulatory city, where al! nations and tonguos were assom- 
blod, or to guide the foragers.” Tho other reference is at vol. IT, p. 755. There ho 
expresses his regret that, owing to tho resulta of an accident, he was unable to climb 
the ‘staircase “trodden no doubt by Akbar’s feet." Baot in fact there is no innor 
staircase. Kaviráj Shyámal Dis writes ns follows: “ There is no flight of steps to 
Teach oven the highest part of the hollow chamber, though there aro projecting por- 
tions of the blocks composing tho pyramid on which the feet can be rested. If 
any one wants to get to the very top, he must get ont at the highest window and 
then somehow or other scramble up." The Kaviraj observes that tho fact of there 
being no interior staircase corroborates his view that the tower has not been built by 
Akbar, though he may hayo used it asa beacon, There ix no tradition about its 
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This pyramid is call'ed * U'bA'déwal" or the ‘ vertical lamp’, and 
is said to have been erected by Akbar as a beacon lamp (for burning 
cotton seeds socked in oil placed in a huge cup kept on the summit), 
to denote the head-quarters of his camp when pitched there to reduce 
the fort of Chitor in S. 1624 (A. D. 1568). Notwithstanding the authors 
of the Akbar Namah, Tabaqát i Akbari, Iqbál Namah Jabángírí and 
Farishta say nothing about it, yet it may be that Akbar did employ 
the column for placing on it the signal light of his camp, reasonably 
considering it better adapted to this purpose than any new thing which 
he could make. 

From certain remains found to the north of Nagarí in the bed of 
the Berach, it may be inferred that a bridge had been thrown across 
the river, and the people say that its débris were used in ihat over the 
Gambhiri which flows past Chitor. But my own investigations show 
that the latter could not have been entirely constructed in this way, aa 
it contains also portions of some old shrines, e. g., the stone tablet 
bearing the Inscriptions of the temples founded by Ráwals Tej Singh 
and Samar Singh.* 

Further, the inhabitants of Nagarí have & belief that the materials 
of its ancient structures were used in the erection of the fort and the 
buildings of Chitor. This carries a certain amount of truth with it, 
inasmuch as traces of the débris of a Nagari village attract the tourist's 
notice in the temples and ruins of Chitor.t 


origin, but the similarity of its architecture with that of tho Háthiom ká bárá would 
point to a contemporaneous date of the two structures. He also informa mo that the 
word U'bh'diwal is a Mewári term. Ubh in that dialect means ‘standing’ or 
‘vertical’, e. g., Gbhd hond means ‘to stand up’. Diwal is equivalent to Hindi déwaf 
‘a lamp’ and seems to be derived from the two words díp and dlay. Note by Mr. 
H. Beveridge.—[The staircase, spoken of by Tod, must have been an outer one, pro- 
bably a wooden structure, which appears to have perished. An inner staircase, even 
if there could have been one in the narrow chamber of 4 fect square, would havo 
been useless for the purpose of reaching the summit, between which and tho roof of 
the chamber there are 12 feet of solid masonry. As Akbar used to keep a beacon 
on its summit, it is clear that once there must have existed an outer staircase by 
which the summit could be reached, Akbar himself may have got it mado for hia 
beacon. Ep.]. 

* Paper on the Prithi Ráj Rásá, p. 17, No. I, p. 1, B. A. B. Journal for 1886. 

+ Tod, II, p. 750, says that two temples in Chitor, erected by Ráná Khumbo, and 
his wife Mírá Bái, are entirely constructed from the wrecks of more ancient shrines, 
snid to have been brought from the ruins of & city of remote antiquity, called Nagara, 
three kos northward of Chitor. He adds in a note “I trust this may be put to the 
proof; for I think it will prove to be Takshac-Nagara, of which I have long beon in 
search ; and which gaye rise to the suggestion of Horbert that Chitor was of Taxila 


Porna,” 


5 
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Old coins are sometimes picked up at Nagarí during the monsoon, 
when the dust and the surface soil get washed off. Four such coins 
likely to interest numismatists nre sent with this paper for the Society's 
Museum.* Major-General Cunningham fancies from the finding of 
some ancient Sibi coinsft at Chitor, that it must have belonged to tho 
Sibi kings whose dominions lay towards the Panjab, and that Jayatura, 
the metropolis of the Sibi territory, may be Chitor. 

I shall now speak of two old inscriptions (see Plate Va) corroborat- 
ing the evidence of the antiquity of Nagari: their squeezes brought 
by Pandit Ram Pratap Jotishi are sent herewith. 


Inscription I. 


This is on a slab on the right hand side of the door or entrance 
leading down to a tank in the village of Ghasundi, about 4 miles N. E. of 
Nagari.~t The tank was completed on the 3rd Baisákh Sadi S. 1566 
(19 April 1510), by Singár Debi, wife of Maháráná Rai Mall. 

The slab measures 3 ft. 7 in. x 1 ft. and contains 3 lines of 15 
letters each, but unfortunately the 13th letter in each line is so close 
behind a pillar that an impression could not be taken of it. See Plate I. 

Having failed to make out any satisfactory sense of the inscription, 
I had recourse to my able and learned friend Mr. Bendall, Prof. of 
Sanskrit in University College, London, and I am deeply indebted to 
him for the kindness with which he has replied to me on the 27th October 
last ns follows : 

“The character is in the main the oldest found character known. 
We usually call it the ' Southern Asoka.’ All the rock edicts of Ad¢oka 
south of the Panjab are in this character They are in a kind of Prákrit 
or Pali, however. This is in a sort of popular Sanskrit, probably what 
Panini means when he speaks of the bAdshá of his time. Some scholars 
call it the *Gáthá dialect.” The Mahávastu a great Buddhist book, 
published by M. Senart at Paris, is, in the main, in this form of speech. 


® [The coins have beon received, but nothing can be made out of them, as the 


dovioes and inscriptions are quite obliterated. Ep. ]. 

t Archwological Survey Reports, XIV, 45. 

t [In a note, subsequently received, the author adda: ** Entrance of the tank muat 
be taken in its literal senso, In Rájpütáná we have numbers of bdolf (cs 2) or reser- 
voirs of water, which have only one descont ; and over the gháf one, or sometimes 
two-storeyed structures are built; and in some cases, as in the tank in question, 


- literally n doorway leads to tho water's cige. The inscription exists on thé right 


hand side of the descent, inside the entrance, towards tho body of the water, There 
are no surrotnding walle, raised above the ground level, but the parallel sides of 


the descent nre shaped like walla.” Ep.) 
K 
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You will see from my transcription that it is not pure Sanskrit; but it 
differs from Pali and most Prákrits by having the letters wt and w, whilo 
they have only qy— 

The stone is evidently broken on both sides and I ean make no 
sense of the first line except a, probably, man's name Péáraara. 

From lines 2 and 3 it would seem that a “ hall of worship " was 


made to Sankarshaga (Siva) and Vasudeva, with a wall or rampart 
(prekdira). 


(1.) w gy wu» ANNIR T JAU y 
(3.) aaura VS WOW Ta oW * wr wt 
(3.) at W WmpDOGD Wü aT wr YT WI Xp. WD" x "T 


f= Sansk. Vataká Náráyana, surrounding, sheltering.” 


Mr. Bendall supposes Sankarsan to stand for Siva and correctly too, 
since the term is sometimes applied in this sense; but generally it is 
used to signify Bal Deo, the elder brother of Krishna or Vásudeo (son of 
Vasudeo). Thus we see that a hall of worship was made to Bal'deo and 
Vásudeo, from which the inference may be drawn that they were regarded 
with veneration at that period, and that idol worship was in vogue 
among the Vedic people. 


Inscription II. 
Found on the river bank near Nagari, evidently broken on both 


sides, measuring 1 ft. x 8} in. and marking 8 letters of the same charac- 
ter as the preceding. See Plate I. They read 


w waa « ui Ww 
"T 


One letter @ has been evidently defaced from the beginning, thus 
making ww (w*) yami «urw—ei = meaning “mercy to all creatures,” 
which was one of the formulm of the Jains. 

I also give a third inscription which is of modern date and recorda 
the making of the tank above referred to. 

[From a very good squeeze, subsequently sent by the Kaviráj, and 
from which Plate Va has been prepared, the fragments of the two 
inscriptions would seem to read thus: 

12383 4 5678 9 10 1112 13 1415 
Toe wrw wr wr SS Oe es Rew wee 9 


e * ma w m wwi uw V w w «g tf "wi ** 
. wat w wife wr wrti wi x«i uv w wi g wi 
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In the first line, the Ist letter is partially broken away, but mufi- 
cient remains to show it to have been /á; the 3rd letter i» gd or grá 
rather than ga; the 4th letter, and the 3rd of the third line are alike, 
both being já; the 5th letter may possibly have an anuswára (X); the 
llth letter is distinctly ri, with what looks like a dot within the angle 
of the vowel. In the second line, the lst letter again is partially broken, 
but the vowel ¢ is distinctly visible; the 2nd letter is more probably 
only na (not ná). In the third line, the 4th letter is distinctly éi, tho 
12th is na, and the 14th is fe. The latter would seem to stand for fi; 
for the word intended is probably edfikd, ‘an enclosure’ or ‘a garden." 
The second line would seem to mention the Jina (Mahdvira) and 
Bhngavá (Buddha) as well as the two brothers Sankarshana (Baladeva) 
and Básudeva (Krishna). At the beginning of the three lines, as well os 
at the end of the first two lines some portion of the inscription is 
lost; traces of the lost Lith letters of lines 1 and 2 are still visible; but 
after vafeka there is no trace of anything further haviug followed. 


Liga. D. 4 9.9 7 


hn,** 4 uy m wi x um wW ** 
e. f m 


In the first line, the lst letter is slightly broken; the 5th might be 
de; the 7th is probably the beginning of the word tAambha * pillar. In 
the second line the first consonant is lost, though the accompanying - 
vowel i is distinct; perhaps the word was káritá or pratisthápitá. | Ed.] 


Inscription III. 


Qmm Breast at agt at aie d 


I ge wat ere war | retrum? aa dq 

qanana agiagia a «a4 fafexfwqe"uq aa 
amaefafexifa swa fau: gw 

iurafaufuafeuwcefaserefamrtfa agma frit a) uc 
wHrwe WIS azpeXtq wares wuwatfencd] quy dw 


! (This inscription has been carofally checked with the help of two good ink 
impressions, sent by tho Kayiraj, The aksharas enclosed in brackets are doubtful on 
the stone, and have been conjecturally restored Ed. ] 7 

2 Read q«i | 5 Read QEA t 
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WARM ETT FATTI NIE 3E LT aaia ermat gafa- 
ufafa em faang? amf% | ergs anna a Anfen- 
wWrergeuredxuasanwenqesewwnr |B 

irwaieraruzxstulfeuxaufSamwU | sgafarra em- 
arrare suangai ge 

Xf EE Hu uBIATH anra (s) faz wat Wu »-Puaruffa- 
ufeau: er urcrferaf renean cst: ou 

gafaareita® waar feror enmt gag faufaa: fata Ra- 
fafwaweTu at at avert” ewafedtufa: l g 

f wow repas ga: fa a raleko fuste: jw arent 
ane undue fa nafa atenat awa 9 

yaaan Aana Waar errafafsercqpnteser avfravfaxn⸗ 
wu: |) aceraqfafafact annaa" faui eal ws Supp: Wusd- 








— aAa Annana farefa po Agena 
KISHPTCTTW: I Re 
alaia erfa derafa fan | saag- 
sferarfassrere rct wgeaifaxrétq 0 Ux 

«C uan ausdiwgappi qa: eacdedrraraates” | 
aiaa a fae waa anes ‘fafa cr cee wet crs 
murus: t 
qucacdme” aaan fafaa agfa fanar- 

















& Read ewrfarqrenwo | B Read qafa: | 

5 Read ewrWferWe | 8 Read widerary | 

6 Read owypet | M Road GI 

7 Read ea qa: | M Read ujat Thro 

5 Read wuuwge, metri causa, 4$ Read ferma moiri canada, 
9 Read emWrwT ! H Read swTeY«U | 

10 Read qure" | B Real wat | 


Read wwwaw I W Head esp | 
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Wh”) urgrnecesrecancfareraparnc? arajwre farfa ena safe —J 
fag: n3 

anisa: sz auaupmwpcuppueerepnADeo ww wreufa- 
aa” p we: usmafeitesaatfe a wu wga(feau)fasiafa yu- 
Raa: 1 te 

rfa ameunfaseufaefaufattugeateifad afar 5 — 
uf Taẽ saad” "rufa ut Ra gu 

ww Jaratna” wa weed umita” fwg crum: 
agm acuta azutan face fea: AT! 

aag WWWEYDgEIuarUNY 
mA” gart atwaeifa cree J| 9 

ardau nrw atuta garara | aal SA garat- 
Haat were: repu gt 

urfamemfaereqremmrét emqun9sreuzw Senaat fam fram- 
qarma” pulfwap agana an aa ea R- 
alfanfa aaa wimmEdI xw: t€ 

amA afawuxfafeanafeu: ewwéfaea fotat ar- 
KALMRE xr sana: eufufeufa afaa: mí 
"urcueafedtauztfatazeatfeumaqu sx TT at” p Caras. 
Waar: ufuarfadasat few fa famadz«wretam p 

suaufcamet faefuw: ALATA HHA AAG EC AH SITIO! n 
WIUHDIESHGEUHWHCISSIUTSI ax afuqufzsrafusrmeueusi s RR 

MCV a aag: aau cw afa arang- 
six LIM SIATAAACTAT || 23 

wa -«mm-«n-wfer-eenaan 7 "ap feawefeut afaa: p ufa- 
qaan fan aragua fmf à Re 








pouwwareapafeam- 


— 





20 Road gyrA 5 Read que ures wat | 
2| Read * rwxe | 29 Read oeterac: 1 

9»? Omit the annswéra, ® Read skt |! 

28 Read wrwgfüywe i D Read enga | 

^ Read Fira ary i 8? Head wETCWS | · 
35 Read farge | 55 Road gurat | 

136 Read arcam motri causa, | Omit the risargm. 


7 Head aw»: I 
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fadt ewoemfacyestfenaae: afew uere WI FH- 
west i ey 

urere wafer wife calufi p aarifat atA” afa- 
maan: p 24 

aag ét dU WAR Lee UTHATA sprezu Blea aaa 
mama” xpamuu eda wunfaut wwaret qura- 
aM Was NRT... l 





Translation. 


Om ! Obeisance to Ganeda and the divine Sarasvati : 

l. May the eyes of Parvati the beauty of whose glances is as splendid 
as a whole family of black bees in the act of their pretty gyrations in 
a lotus, dissipate the darkness of my mind with their rays. 

2. May Ganesa who manifests his elephantine rank among the gods, 
by having the unmistakable shape of an elephant down to the shoulders, 
remove the ignorance generated by obstacles, and completely inspire 
my mind with elegant expressions. 

3. The pions and excellent king Rájamalla, the son of Kumbhakarpa, 
the sun of the lotus-like race of king Khummana, is reigning at Chitraküta, 
his praise being sung by numerous poets, who were made happy through 
his meritorious deeds, because he crushed the pride of the mighty army 
of the haughty prince of Malwa. 

4. King Ranamalla, who was the crest jewel of the noblest princes 
of the empire, was the ruler of Marusthala, having rooted out from it all 
ita thorn-like enemies. 

5. Onhis gaining the membership of the assembly of the immor- 
tals, forthwith his valiant son Yodhá, who had cut off the Pathán race of 
the Persians with the edge of his sword, bore the burden of the land. 

6. That lord of the Marumedini (Abode of sand), who had the satis- 
faction of having duly fulfilled the ceremonies of Kanyd Dana (giving 
naway girls in marriage) and bad undertaken a pilgrimage to Prayága 
satisfied his forefathers by performing funeral obseqnies to their manes 
at Gayá, and gratified learned men by giving charities in gold at Kadi. 

7. What did he not offer in fire on the sacrificial ground to the 
gods, what did he not give away to the Bráhmans on the charity ground ; 
what Persian did he not defeat in battle, and' what deed of fame was 
not accomplished by king Yodhá ! | 


3» Read gmwrpwIe | 9 Real eercomuad | 
5 Read saifae | 
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B. Unto such a king was born a daughter, who by the number of 
her virtues surpasses the wives of the divinities and who is a repository - 
of noble actions. In the finish of her body the skilful Creator bas reached 
the acme of his power, or rather Cupid himself has exhibited his skill in 
the fine arts. 

9, The king perceiving, from the words of her playmates, her 
childhood to be over, proposed to his ministers to give her away in mar- 
riage, when a prince equal to her in virtues could be found. 

10. On a searching examination having been made among the kings 
of the earth as far as the shores of the ocean, king Rájamalla (Rai Mall) 
was found to be a match for her in virtues. 

ll. While a host of bards were chanting in high and mighty terms 
the praises of the king, whispers regarding Hájamalla penetrated the 
precincts of the (Marwar) king's zenáná, l 

12. O ye princes, listen to the words of the heralds, and raise no 
doubts: we are praising the terrestrial Cupid, the generator of delight 
in the hearts of the fair sex in the height of passion: Rájamalla is next 
to none among the princes, 

13. Having gained the victory over a host of brave adversaries 
in a raging battle, the dutiful (king) offered (the spoils collected) from 
the ends of the earth to the bráhmans.  Rájamalla filled the earth. 
extending to the four oceans with his renown, and now reigns supremo 
in the world by reason of his noble attributes. 

14. The well-meaning Siva, who bears the moon on the forehead, 
had openly granted a boon in these terms: 'let prosperity attend thy 
posterity, and let thy kingdom prosper’; hence Kumbhakarna's son, 
the head-jewel of kings, is triumphant in the world. 

15. The queens (lit. the lotus-eyed ones of the harem), being 
delighted in their hearts with hearing the echoes of the foregoing eulo- 
gium of the bards, resolved that this king should be married to that 
princess at once. 

16. The dependant chiefs (of the bride's father) ordered the 
cleverest officials to make haste in preparations for the wedding festivities, 
and all the requisite things were readily supplied without an ‘if’ or a 
í $ 

buby, Then Rájamalla was fully satisfied with presents of elephants, 
horses and a store of other articles given him, as dowry by the king of 
Marwar, along with the princess. | 

18. Helovingly talks with his affectionate bride who bears the 
name of Sringára Devi (goddess of adornment) ; and with her, under 
the influence of Cupid, he passes his time in many a prank of love. 

19. Sfingára Devi, the abode of chastity, beauty, prosperity and 
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charity, having obtained Rajnmalia, the son of Kumbhakarna, ns hor 
consort, perpetually enjoyed intercourse with him to her heart's content. 

20. She dug this pond, hnving sides decked with gems, n rival 
of the ocean, of unfathomable waters that have tempted Vishnu to 
transfer his maritime abode, and take it up here with his spouse Ramá. 

21. There are trees there, irrigated with the water rnised by 
means of large pitchers attached to the admirable wheel. "The plantain, 
mango, and panas (Ariocarpus integrifolia) which grow on its banks, 
exhibit their owner's excellence in affording hospitality to travellers. 

22. Here and there upon its banks there are Banian trees enliven- 
ed by the hamming of black bees swarming about the bunches of their 
flowers of perennial fragrance. Unceasingly the daughter of the king 
of Marudhara added (to their number) with a view to worship Parvati 
the bestower of all felicity. 

23. May Rájamalla wedded to Sringéra Devi, and this pond filled 
with lucid water, continue to shine as long as the earth, the ocean, the 
sun, and the moon endure. 

24. This pond as well as this inscription of elegant style and 
containing good lessons, were finished on Tuesday the 13th of the bright 
half of Sravana S. 1556 (21st July 1499). 

25, There lived a Brahman of the Daéaré caste, Jotinga Kesava 
by name; his son Atri had a son Mahesa who was a great poet. 

26. The same poet Maheéa who composed the inscription in the 
temple of Ekalinga and of that on the tower of victory, is likewise 
the author of this. 

Samvat 1561, S'aka 1426, third day of the bright hnlf of the nuspi 
cions month of Vaié£ákha being Wednesday in the spring season when 
the sun was in his northern course (19th April 1504). 





Notes on the City of Hirát.—By Cartas C. E. Yate, Political 
Officer, Afghán Boundary Commission. 

[The following paper is a revised reprint of portions from Captain 
Yate's printed report to Government. The inscriptions have been 
revised by Maulawi Abdul Hak Abid, who has added translations together 
with some critical and explanatory notes (marked A. H. A.) The 
inscriptions, however, would require to be verified by collating with the 
originals or facsimiles, Some of the names are doubtful (marked ?). Ed.] 
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The most prominent feature of the city is the * Arg-i-Kuhnah’ (?) 
or old citadel, which stands on the northern face towering over the reat 
of the city. That this citadel was formerly a place of great strength, 
is proved by Ibn-i-Hauqal, who writes—*'' Hirát has a castle with ditches, 
This castle ia situated in the contre of the town and is fortified with 
very strong walls.” This building, which is altogether some 250 yards 
in length, now stands not in the centre of the town, but slightly back 
from the main northern wall. The ditches mentioned are now mostly 
choked up and full of reeds, though efforts are being made to clear 
them out. | 

The only building noticeable by its size and height above the uni- 
form level of mud houses is the Jám'ih Masjid, a large and lofty struc- 
ture in the north-east portion of the city, Ibn-i-Hauqal says—*' In all 
Khurásán and Máwaráu-n-Nahr there is not any place which has a finer 
or more capacious mosque than Hiri or Hirát. Next to it we may rank 
the mosque of. Balkh and after that the mosque of Sistán," But there 
is nothing in the Jám'ih Masjid to record its age that I know of, older 
than an inscription in the Kbhat-i-Suls character on a slab above the 
‘ Mibráb', put up.apparently by Sultán Abú Sa'id in A. H. 866, 
to record the abolition of some oppressive tax. This date corresponds 
with about A. D, 1461, seven years before Abú Sa'id's death, and ata 
time when, so history says, he was engaged in waging war with Turkish 
tribes in Khurásán. 

The objects of interest outside the city are almost entirely confined 
to religious structures such as the Musallá and to Ziyárats or shrines. 
Of the latter the most famous is the shrine of Gázurgáh, a large build- 
ing up at the foot of the hills some two miles to the north-east of the 
city, and the residence of the Mir of Gázurgáh, one of the most richly 
endowed and influential divines in the Hirát district, The office of 
Mutawallí or superintendent of the religions endowment of this shrine 
has descended for generations in the family of the present Mir Murtazá. 
The Mir’s eldest son Muhammad 'Umar Ján, a man of some 35 years of 
age, is married to a daughter of the late Amir Sher 'Ali, a sister of 
Sardár Ayyüb Khán. 

The shrine is distingnishable from afar by its huge, lofty, square- 
topped building surmounting a high arch, the usual feature of all sacred 
buildings in this country, and is well worth a visit if only to see the 
beautiful earyed marble’ headstone surmounting the tomb of the saint 
and the simple yet handsome tomb of the Amir Dost Muhammad. 

Passing first through a large walled garden of pine and mulberry 
trees, the visitor comes to an octagonal domed building full of little 
rooms and three-connered recesses, two storios in height and all opening 

L 
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inwards, built apparently as a cool, breezy place in which to pass 
the heat of the summer days. Beyond this again is the main en- 
closure of the Ziyárat, now a deserted and dilapidated-looking place ; 
everything bears a look of decay; the unkept courtyard, the broken 
tile work on the archway and entrance to the shrine, and general want 
of repair everywhere visible, betoken a great falling off from former 
prosperity. 

There is & covered reservoir built, according to local tradition, by 
a daughter of Sháh Rukh, but the following inscription, which was 
deciphered with some difficulty, proves that the reservoir was originally 
built by Sháh Rukh himself, but fell into disrepair and was subsequently 
restored, 243 years after his death, by some lady of royal descent, whose 
name, as usual, is not given :— 


$52 ig Codes bae AS y» ye y (1) 


. oS —ail fali jhe pbs i. 
* Dee SU. at, we TPE Jot uis © 
e 33:9 air ni St, 1) Wh if =e 
* Joli ud ye AU Ja] gy oys jl © 
s 3,$ S2 WG , 5,3 VE) Ux e 
. Jala GIL) Sh (i, dam l nS 
o in] ep uj QE p e 
s Qux ga cold) th) J96$ y se^ O * 
a ois UI GIS Sep ei p> uj We © 
© 3 suyo ji wey eo] aias le Wye © 
EB dyed lol gam 32$ pa Lert ge © 
s hâ Jom ile |), hay Grime als © 
old CES ye SE eol VS oe s 
e Jyo | ue ont 92 Db ellas eck © 


t Perhaps "T A, H. A, 
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e kem, yU]; Jri dí. 
© Jn ` y Ti bey? Jam py © 
ele c)9 yo Wall Gear Us de 
e Jade, art | ine (p Jo S2 asi] e 
e ij um £e] paG a wp pj yy © 
edule silos 35 Jj lilt Po s 
e vió Me ay pine Ad oed es 
e ( Jale pj dye )* jo pfe jenen 


This inscription by the Abjad reckoning gives the date of A. H. 1100 
or A. D. 1689. 

The entrance to the shrine lies at the eastern end of the main 
courtyard, through a doorway under a high arched vestibule and across 
a covered corridor, paved with slabs of white marble, worn and polished 
into the most dangerous state of slipperiness by, presumably, the feet 
of countless pilgrims. Roundabout this door sit Mullis, beggars 
and pilgrims of sorts, in addition to the numerous blind Hafiz or reciters 
of the Qur4n who here seem to act as the general showmen of the place, 

Immediately in front of the entrance and looking inwards, but now 
half-buried in the ground, is the carved figure in white marble of a long, 
thin animal, said to be a tiger, though what a tiger is the symbol of in 
such a place I cannot say. 

Passing through the entrance one emerges into a square courtyard 
surrounded by high walls and little rooms, with a lofty half-domed 
portico at the eastern end, the tile work on which is very much out of 
repair, It is generally the custom to engrave the date of any mauso- 
leum over the entrance door, but there is no date engraved on this. 

On either side of the entrance are the usual retiring rooms with 
arched prayer niches. In the northern niche the following text is 
engraved ;— 


s z v RS 
vll 3 m pé, y ESLIS Us (2) 
I 
* The word wil ;s doubtful here. The lino does not scan and may be changed 


thus :—23 E wi. sal 5 XH anes a * A. H. A, 


* [Tho numerical words aro enclosed within brackets ; thns p 8, 3 = 6.5 
+7 + 40 + 00+ 30400424104 30 1100, Ep.] 
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The tomb of the saint Abú Ismá'il Khája 'Abdu-lláh Ansári is a 
large mound, somo 10 yards long by 6 feet high, covered with stones, 
and stands immediately in front of the arched portico under the shade 
of a tree. 

The tradition is that the original buildings having fallen into decay, 
the present structure was erected by Shah Rukh Mirzá, the youngest 
son of Amir Tímür, who ruled at Hirát from A. D. 1408 to 1446. 

The great feature of the shrine is the headstone of white marble to 
the grave of the saint, which stands some 14 or 15 feet in height and is 
most exquisitely carved throughout. This stone is a beautiful piece of 
work, as not only is the carving of texts and inscription well executed, 
but the whole proportions of the stone are beautiful. The whole of the 
Arabic inscription, carved in what is known as the ‘ Kbat-i-Sula ' 
character, could not be deciphered, but at the end of it the name of the 
saint is entered in full, Abú Isma'il Kbája 'Abdu-lláh Ansárí, and the 
date A. H. 859 also appears. This date, though, corresponds to about 
A. D. 1455, or 9 years after the death of Sháh Rukh, and owing to the 
whole of the inscription not having been deciphered, it is uncertain 
what it refers to. | 

The date of the death of the saint, recorded in the following 
quartrain, seems to have been subsequently inscribed, as it appears on a 
separate corner of the stone and in a different character :— 


e usala cine ye 9 AS dali Ul ^ (3) 
onl $9 sia y jy 
e( cS) PY Dem wem oy) jl — 
eww) &-lla. , e? e 
“ Fát” by the Abjad reckoning equals A. H, 481, or about the year 
A. D. 1089. | 
On one side of the tomb the following inscription appears, recorded 


by Hasan, son of Husain Shámlá, in the year A. H. 1094 or A. D. 
1640 :— 


Oat ple h ld uU V eus 6 abs * (4) 
s pail aUas aali whey ja] jo 0 

e PIS cor AS Uy oe ont © 
ex) M6 quf 13S cond rey ee 

| * Read 5! A. H. A. 
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Round the tomb itself the following inscription appears :— 
. Wiel U4) com L3, "m * (5) 
GC AMI CUL dedii End diii e 
* by n "Su. jl EEI E E gas 
ele pw je peil Se gi o 
eU] AD fale der we c)* 
ep em ap GE pi M) tort 
ehe Ge Quy Ae i) ud we t 
ous ust top p 3 95 9 yr 
ey J Xu Ret j whe oil 
ese, y^ aial,$ 3 oF op! Gy * 
e le Colts imd Bye Copy? Sol) ® 
e Và we — Sp! 4$ $m e 
evum aa eo j eatin Quis 
e bile dad, pl yo toys eR dy pe 
s 3p. 2S wail dag  ch—à jx 
ews y hs & 5 Ry o> pe 
e kujdo loko «po — —— © 
adili uio f ey! Vy AU e 
ü— pE J m) emm JN © 
evs Sli si daw rials joe 
e ants of ul yt o^ oe 
e tl Ue go fae b Jy * 
e Ro Quo ey? — = . 
eaa. Quem j Yo ep tone) usr )$ * 
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ea). Sl AU pia Ue 
9 ld ipl ala 2 aas em gale t 
eve? QU, up Ba ley usy” 


The Amir Dost Mubammad's tombstone is a plain simple but hand- 
some block of pure white marble, some 8 feet in length by about 14 or 
2 feet in height and breadth, finely carved and surrounded by a marble 
balustrade. It lies just to the north of the saint's tomb in the open 
enclosure. At the head and foot of the graye stand small blocks of 
white marble, carved in imitation, but a very bad imitation, of the head 
and foot stones of the Kbája's tomb. They are dwarfed and quite 
lost in comparison with the original monuments. 

The Amir Dost Muhammad Khan died in 1863, a few days only 
after the capture of Hirát, and curiously enough there lies buried quite 
close to him his rebellious nephew Sultán Ahmad Khan, the son of 
Muhammad 'Azim Khan, brother of Dost Muhammad, the then ruler 
of Hirát, whom he was besieging and who died during the siege in the 
spring of the same year. 

The remainder of the enclosure is as full of graves as it can hold, 
not only of notable Afghins, but of members of the Safwian dynasty 
and also of the descendants of Jingiz Khan, the latter apparently 
predominating. 

Inside the portico also there are some 20 or 30 tombs mostly of the 
families of Jingiz Khan and Shih Rukh. One of the tombs of some 
member of the latter's family is noticeable by the fine block of black 
marble of which it is composed, beautifully carved and inscribed in 
Arabic. It bears the date of A. H. 895 or about A. D. 1490. Another 
to Rustam Muhammad Khan, a descendant of Jingiz Khan, bears the 
date, according to the Abjad reckoning of the following Persian verses 
inscribed in the Nast'alíq character, of A. H. 1053 or A. D. 1643 :— 


e dime QUAM gle pe 5,5 p) * (6) 
© JUS &o A M op pod gh line 
© a Sy% gie lis] do pax py © 
® yi d=” pum we dbl lings jJ. 
© SUE Se X8 est IG SAT yy e 
e ( he) dime aal veio Sle 33 s) * 
Another marble tombstone has an Arabie inscription in the Sulg 
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character, recording the death of Muhammad 'Iwaz Kbán, simply de- 
scribed as the son of the third Khán in A. H. 1057 or A. D. 1657. 

A marble tomb to Muhammad Amin Khan, another descendant of 
Jingiz Khán, is dated, according to the Abjad reckoning of tho following 
line, A. H. 1076 or A. D. 1666 :— 


e] (45; by) wi Ae] aam £g sole (7) 


Another marble tomb to Sháhzáda Masa’tid is dated, according to 
the Abjad reckoning of the following verses, A. H. 1256 or A. D. 1840 :— 


e BS} $$ SG yd 4$ 6 
9 Jyxee alb j| sS —— c^ p* 
ex oe jy spt spd EU Se 
* e Kins — * us“ dial; e 
9 3,07 TER rile on? sy B 
© Sym, us’ yt YS S fue 
. 5,2, 9 yoy al - 
6(6 se} c4) 42) Uaf o 

Several other marble tombs have had the names and dates obliter- 
ated, and one of black marble, finely engraved in Arabic, bears no 
name but the date of A. H. 865 or A. D. 1461. 

In the rooms around the enclosure there are many notable tomb- 
stones. One of the finest of these is to the mother of some monarch, 
known as the ** Mahd-i-'ulyá," but the tombstone has no other name on 
it or anything to show who she was, as it wasapparently the custom at 
the time of her death not to inscribe a woman's name on her tomb. 
The date of her death is fixed by the following hemistich :— 

dl uam ebb) jl pâs jli Cae (9) 
literally, “ the place of descent of the light of pardon from the kindness 
of the Incomparable and Eternal God." It would appear that Mahbit 
has been purposely incorrectly spelt, having been inscribed Mahbit 


instead of Mahbit for the sake of the date, <As it stands the date is 
A. H. 866 (A. D. 1462) corresponding more with the rest of the 
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tombs. Otherwise the date would be A. H. 475 (A, D. 1083), apparent- 
ly considerably anterior to any of the others. 
l A marble tomb to Ustád Muhammad Kbája is dated in Arabic 
A. H. 842 or A. D. 1439. Another to Khája Sultan Muhammad, dated 
in Arabie A. H. 761 or A. D. 1360, was the oldest tomb noted. 

Another tomb of some Sháh Rukh Khán, made of marble and 
engraved in Kbat-i-Nasta'liq, has the following couplet :— 


e JR CUM Vas Ub OS (10) 
e ue yy L ue onl jl ens) So 


which gives the date by the Abjad as A. H. 1168 or A. D. 1755. 


Another to Muhammad Rahim Khan, bears the following inscrip- 
tion :— 


weed gle qm) sem eat Spy (11) 


giving a date of A. H. 1201 (A. D. 1787). 

A black marble tomb finely engraved in the Khat-i-Sulg to the 
daughter of some king, name illegible, bears the date A. H. 1109 or 
A. D. 1698 in the following line :— 


a9. alas! dy ⸗ Sy (12) 


A marble tomb to Muhammad Quli Sultan has the following en- 
graved in the Kbat-i-Nast'aliq :— | 


wie oyl pul Je 03) > 
giving the date of A. H. 1015 or A, D. 1607. 


A tomb of some one “ Az aulád-i-Salátin," but name illegible, has 
the date A. H. 893 A. D. 1488, engraved in Arabic :— ' 


Bui, penis oi a9 


There is a handsome black marble tomb fimely engraved in the 
Khat-i-Sulg character to Sultán Muhammad Báyasunghur Ibn-i-Sháh 
Rukh Ibn-i-Tím(ür, but it has had the date carefully erased. 

“Another tomb of some ruler has the namo illegible, but the 
couplet :— | 


e jaie aà aN zee (15) 
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e | a "it^ 
B vl ie ls «MI cabe 
gives the date of A. H. 1115 or A, D. 1704. 


Another black marble tomb, name unknown, bears the date of 
A. H. 902 (A. D. 1487) in the following couplet :— 


e La esl) uj yo © (16) 


s 1) ub T ny a E 
There was formerly a Qadamgáh, or stone bearing the mark of the 
footstep of Hazrat 'Alí, in an arched portico built by Shah Tahmásp 
Safawi on the north side of the court. The stone apparently was carried 
away, as shown by the following words at the end of the inscription over 
the arch :— 


uh, AE seas ody aS (17) 


which gives the date, by the Abjad reckoning, of A. H. £49 or A. D. 1545. 
On the south side of the court the corresponding portico has fallen 
down and the tombs in it are buried under the debris, At the door on 
the right-hand side as one enters the inner court isa large circular 
font of white marble, used though, so far as I could learn, only as a 
bowl to mix sherbet in for the use of the pilgrims visiting the shrine. 

Between the Gázurgáh and the Joe Nao or new canal is the tombstone 
of Amir Jalálu-d-dín, dated A. H. 858 or A. D. 1454, but the name of 
his father is obliterated. Jaldlu-d-din himself is named the Shahid, 
proving that he mot a violent death. 

Of the other shrines around Hirát, the largest is the Ziyárat-i- A wal 
Wali as it is commonly pronounced, but in reality the tomb of Sultan 
Abü-l-Walíd Abmad, the son of Abü-r-Razá 'Abdu-lláh Hanafi of Azá- 
dán of Hirát, who died in the year A. H. 232, or about A. D. 847. 

The tombstone over the grave has disappeared, but the following 
inscription taken from a slab, put up over the door of the shrine by 
Sultán Husain Mirza, gives the name and date of the death of the saint, 
though the date of the inscription on the slab is not mentioned. 


Jo Fuce zo Fer Fyr? # t0 


uy oal « 235 — ETÀ f "n JA 5 ; e * ui (18) 
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The shrine lies some two miles to the west of the city, and the 
present building was, it is said, erected by Shih Sultan H usain, who 
reigned at Hirát from A. D. 1487 to 1506. It'possesses the usunl lofty 
arched portico with a doméd enclosure containing the tomb behind and 
other rooms around, but is built of plain brick throughout and unadorn- 
ed except by some mosaic work inside. The garden in front has been 
allowed to fall into decay, but some lofty pine-trees still remain. 

There is another large and similar shrine about a couple of hundred 
yards to the south of the city, known as the Ziyárat-i-Sultán Mir Shahid. 
The tomb stands in the centre of the lofty domed enclosure immediately 
behind the arched portico, and is surmounted by flags of many colours, 
the poles of which are mostly topped with the figure of an open hand; 
No meaning appears to be attached to the symbol ; it is simply said that 
the standards, presented by the Prophet to his people, were surmounted 
by a hand, and the tradition still remains. 


To show how little is known about the history of these shrines, I 
may mention that I was assuréd that the saint buried heré was Sultán 
Mir *Abdu-l-Wahid, the ruler of Hirát, when tbe city was besieged and 
captured by Hulákü Khan, the son of Tali Khán, son of Jingiz Khán, 
shortly after his capture of Baghdád in A. D. 1253, and that Sultán Mir 
*Abdu-l-Walhid fell in the defence and thus earned the title of Shahid or 
martyr. On having the tombstone cleaned from the lamp oil and dirt 
of ages, it appeared, however, from the Arabic inscription, that the name 
of the saint was 'Abda-lláhu-1I- Wáhid, the son of Zaid, son of Hasan, son 
of "Ali (the son-in-law of the Prophet), son of Abú Tálib ; that he was 
born either in A. H. 35 or 37 (A. D. 656-58), and that he died in A. H. 
88 (A. D. 707) in the lifetime of his father; that his grave was found in 
A. H. 320 (A. D. 932) in the time of "Ali, son of Hasan (an Imám of the 
Zaidi sect) and of Shaikh Hasanu-l-Basrah, and that the present shrine 
was erected by Shih Sultán Husain in A. H. 890 or A. D. 1486, 

In the same building there is another tomb. The inscription on the 
stone gives the name Ja'far Abú Isháq and date A. H. 289 or A. D. 902. 

In addition to the Ziyárats at the city gates, there ia a small shrine 
called the Ziyárat-i-Khája "Ali Baqar on the north-east side of the city, 
and another called the Ziyárat-i-Kbhája Taq (?) adjoining a graveyard, 
used as the bnrial-place for the Kábulis, a little to the east of the city. 

To the north of the city there is a long mound which evidently at 
some time or other formed part of the rampart of the city wall. "This 
is confirmed by Ibn-i-Hauqnl, as above quoted, and it is clear therefore 
that the city extended up to this point as Inte as the 10th century. 
Thia mound is now known by the name of Tall-i-Bangiyán or the mound 

of the bhang-eaters; the people given to bhang having, it is said, been 
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in the habit of holding their mcetings on this mound; before that, the 
mound is said to have been called Tall-i-Qutbiyán or the mound of the 
holy men, from the numbers who lie buried in it, The mound at the 
present day is one mass of graves, and at one place on the northern side, 
in digging out the foundations for the fortifications, a large stone-lined 
mausoleum was found at a considerable depth, full of human bones, but 
with nothing in it to show who the people buried there were, though 
they are believed to have been Muhammadans. 

There are two shrines on the mound, ordinary domed buildings of 
burnt brick. One contains the tomb of 'Abdu-lláh, son of Mu'áwiynh, son 
of Ja'far, son of Abú Tálib (the father of Hazrat 'Ali) and grandson of 
Zaimab (the daughter of the Prophet by his wife Fátimah). The follow- 
ing inscription, giving these particulars, is engraved round the pedestal of 
the tomb, but does not give the date of denth ; it records the fact that the 
present M RR was erected by Shaikh Báyazid, son of 'Ali Mushrif in 
A. H. 865 (A. D. 1461). 


ef * p- * Fe, Feo Er ETE + Fv 
EF Los iin beast AS S iE whbl. »@ , (19) 
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In the same building there is a tomb said to be that of Mir Hu- 
sainf, but on the tombstone the name of Amir Muhammad and date 
A. H. 838 (A. D. 1435) are inscribed. This tombstone is said to have been 
brought from elsewhere and stuck up here. 

The second shrine is known as the Ziyárnt-i-Sháhzáda Qasim, but 
the tombstones here also are said to have been brought from elsewhere. 
On the headstone to the grave the name of Abü-1-Qásim, son of Ja'far, is 
engraved in Persian and the date of death A. H. 994 or A. D. 1586, while 
on the back of the sume stone another inscription gives the date of A. H. 
897 or A. D. 1492. On the footstone the name of Amir Jaldlu-d-din is 
engraved, bnt. without date or particulars. 


J 
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I now come to the Musallá, formerly, I suppose, the grandest build- 
ing anywhere in this part of the world, but now in ruins and under 
orders from the Amir 'Abdu-r-Rahman iu course of demolition. The 
so-called Musallé in reality consists of the remains of three separate 
buildings, running north-east and south-west, and covering a total space 
of nearly 600 yards from end to end. 

Of the Madrasah or college nothing but two high arches and four 
minarets remain. The arches must be at least some 60 feet in height 
and are covered with the remains of fine tile work of beautiful and 
artistic designs. The tile work on the minarets seems to have been 
mostly worn off by stress of weather, while inside the arches the tiles 
in some places are still perfect. The minarets of the Madrasah appear 
taller than those of the Musallá and must be between 120 and 150 feet 
in height. "There is a tradition that the present remains formed portions 
of two colleges, known in Turki as the Kosh Madrasah or pair of col- 
leges, which are said to have been built by Shah Rukh Mirzá. At the 
western end of the ruins there is à large, handsome black marble tomb 
with a well-carved inscription in Arabic, bearing the date A. H. 843 or 
A. D. 1440. The inscription is broken and covered with dirt, but the 
following was deciphered, showing that it is the tomb of Báyaqrá, son 
of "Umar Shaikh, the son of Amir Timür:— 
oF 2 oS row LU ee mE Jo m 
pe 2 Li gible! unt LÈU E Sled} , Riyal pre (20) 

ste - v^ nt - fe Por of 
‘ KUILS , pay! y GE Re. od uy uU IS uu! is 

The domed building called the tomb of Sháh"Rukh stands between 
the Madrasah and the Musallé. It is faced on the east by an archway. 
and by one solitary minaret, still covered with tile work. The dome, 
too, was once covered with blue tiles, but is now sadly out of repair. 

Within the dome there are six tombstones lying scattered about, all 
of black marble, engraved in Arabic in the Kbat-i-Dulg character. The 
principal of these and the one that gives the name to the building, 

though the latest in date, is the tombstone of Shah Rukh, but instead 
of marking the tomb of the great Shéh Rukh, the son of the Amir 
Tímür, and the founder of the Madrasah as I was given to understand, 
it appears from the following inscription that it is the tomb of some 
other Sháh Rukh, a great-great-grandson of the Amir Timúr, who died 
47 years nfter the death of the real Sháh Rukh. 
The inscription is as follows :— 
^0 J -e ^ 66 *- AIF ep» at PF» »» GFP 
Ait] asde er Sua whl. asiat gy3 eA 6 ^ (21) 
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Shih Rukh Sultán, son of Sultán Abú Sa'íd, son of Sultán — 
son of Mírán Shah, son of Amír Timür, dated A. H. 898 or A. D. 1493. 

The second is the tomb of Báyasunghur, son of Sháh Rukb, son of 
mi and is —— A. H. aap or Son D. 1433 :— 


(act; ily i is a —— 


The third is the tomb of Sultán Ahmad, son of 'Abdu-I-Latif, son of 
gn = son of Shah — dated F H. 848, is D. 5 — 
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The fourth is the tomb of 'Aláu-d-Daulah, son of Báyasunghur, son 
of Shah Rukh, d sap gies 863 or A. D. — 
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The fifth is the tomb of Ibrahim Sultán, son of 'Aláu-d-Daulah 
son of Báyasunghur, son of Shah Rukh, son of Amir Tímür, who ap- 


parently died in the same. year- as bis father, viz., A, H. 863 (A. D. 
1459) :— | 


Fur - — e ofo? - | The p r PETF ^ 
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* * r - - ^ o e A i” e » eee 


se F > P 
— acd E 


| | » 25! sile 3 yb 5 
! The sixth is the tomb of Gohar Shad, said to have been the wife of 
Sháh Rukh and the sister of Qará Yüsuf Turkmán and the founder of 
the Gohar Shad Masjid in Mashhad. Theinscription, which is as follows, 
gives the date of her death as A. H. 861 or A. D. 1457 :— 
epo P d — 6^" “ve of e M ah “Ge e ar 9 — oJ 
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There is also a domed building, enlled after her name, in Kuhsan(?), 
but it contains nothing to show how it came to be so called. 

The Musallá was a huge, massive building of burnt brick and 
Yhortar throughout, almost entirely faced with beautiful tile, or rather 
mosaic work as the various patterns were all formed of small pieces of 
enamelled tile compactly fitted together in fine gypsum plaster. 

"  Musallá means the place of prayer, and the building is said to have 
been erected by Sultán Husain Mirzi (the grandson, I believe, of the 
Báyaqrá, the grandson of Amir Tímür, who lies buried in the Ma- 
drasah), who ruled at Hirát according to history from A. D. 1487 to 
1506. Sultán Husain Mírzá is said to have been buried in the Musallá ; 
but now that the building is in course of demolition, any graves that 
may be there are buried many feet deep in the debris, and it is impos- 
sible to verify the statement. 
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The main building of the Musallá consisted of a fine, lofty domé- 
some 75 feet in diameter, with a smaller domed building behind it and 
many rooms around. 

Tho entrance to this was from the east through a lofty archway 
some 80 feet in height, the outer face of which was one great sheet of 
mosaic work, mingled with large inscriptions in gilt. Above the arch- 
way was a square-topped mass of masonry containing rooms and pas- 
sages of sorts, adding greatly to the height of the building. Beyond 
again, or to the east of this archway, was an enclosed courtyard some 60 
to 80 yards square, surrounded with corridors and rooms several stories 
in height, all faced with enamelled tile and mosaic work. . . Å 

The main entrance to the building’ lay through another massive 
archway, also some 80 feet in height; bnt thongh the inside of the arch 
was lined with tile work, the outside was bare and looked as if it had 
never been finished. Four minarets, some 120 feet in height, form the 
four corners of the building, and are still for the most part covered with 
tiles, though a good deal has been worn off by, the weather, especially 
on the north by east, the side of the prevailing wind. 

The rooms around the courtyard are supposed to lave been for the 
accommodation of students, who, donbtless, flocked to Hirát in the 
palmy days of Sháh Rukh and: Sultán Husain Mirza. 

Beyond the Musallá, a mile or more to the north of the city, there 
is an old domed building, covered with the remains of tile work, and with 
a hole in the centre of the floor giving access apparently to some nder- 
ground chamber now mostly filled up. Local tradition declares that 
there used to be n passage from this chamber right into the citadel, but 
the appearance of the building would seem to show that it was built 
as a mausoleum, though no tombstones are visible. 

Some 40 or 50 ynrds off there are five or rix tombstones lying abont, 
both of white and black marble, some inscribed in Arabic and others 
in the Nast’aliq character, but only one of them could be deciphered, 
and that was to Amir Jalálu-d-din and dated A. H. 847 or A. D. 1444. ` 

There is also a stone bearing Amir Jalálu-d-din's. name in the 
Ziyárnt-i-Sháhzáda Qasim, and the third between Gázurgáh and the 
canal, but who these Jalálu-d-dins were could not be ascertained, 

To the west of the domed building with the underground chamber, 
there are varions other shrines and tombs of holy men, so holy that 
access to them by Shi'ahs even is forbidden by their Sunni guardians. 
One of these tombs is said to be that of Maulana Jimi Shna'ir, but the 
inscription in the Nast’aliq character on a pillar at. the head of the grave 
gives the name of Shaikh Zainu- d-din, and I mention it because the deter- 
mination of the date of his death, as rendered by the Abjad reckoning 
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of the inscription thereon, has proved such a puzzle that no two of the 
experts to whom I have shown it could agree in the interpretation of it. 

The inscription is below, and the translation is something to the 
following effect ;—‘ Shaikh Zainu-d-dín, Imám and leader of men of 
religion, the axis of the world, the threshold of forgiveness, the re- 
lation of truth, who rose from the earth below to the heaven above and 
on whose skirt there was no dust. His age was 8l and the time of his 
death was also that number with one year added to the calculation.” 
This inscription has been variously interpreted to me as A. H. 202, 621, 
741 and 832 or A. D. 818, 1222, 1341 and 1429; but which is correct 
I cannot say. 
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Translations of the preceding inscriptions prepared by Maulawi Abdul 
Hak Abid, Professor of Persian, Calcutta Madrasah. 


No. 1. 


When the just monarch Sháh Rukh laid the foundation of an 
elegant bnilding for the purpose of doing honour to the sepulchre of 
the master of the Ansár, he found the open yard of Gázur-gáh,* 
like Quds-i-Kbalíl? an object of jealousy to Baqí'u-l-Jannah,* owing 
to the blessings of the souls of godly men. 


1 Ansár—assistante, defenders, applied particnlarly to the citizens of Madinah 
who assisted Mohammad when obliged to fly from Makkah (Mecca); also, applied 
to the descendants of those citizens who now form a tribe called Ansár. Here the 
word is used in tho latter sense, 

? Gázur-gáh—name of a place in Hirát, containing the remains of Khája 
* Abdu-lláh Ansari. 

3 Quds-i-Khalil—name of a place in Jerusalem containing the tombs of several 
religious persons, of whom the most famous wns Imám Muhammad Tíj-i-Faqih, 
whose descendant Makhdém Sharafu-d-din Ahmad lived at Bihár. 

* Baqí'u-1-Jannah—commonly called Jannatu-l-Baqi' is the name of a place at 
Madinah, where are buried Imam Hasan, Zainu-l-'Xbidín and some other members 
of their family. 
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(Hero) he built monasteries and erected convents for offering praises 
and thanks to the Great Lord of the universe. | 

This clear reservoir he constructed for the thirsty pilgrims of this 
threshold, for the sake of God's pleasure. 

For years men derived benefit from this lasting work of utility, just 
as a thirsty cloud receives water of blessings from the river Nile. 

Because, like a boat for a long period, it received slaps of waves, it 
was at last made to sink down by the heavy burden (or, its base, at last, 
sunk down under the superincumbent mass). 

As there is no constancy in the material objects, long age proved 
to be the cause of its ruin. 

One of the descendants of the monarch, a deceased lady, repaired 
it, in order to gain a perpetual reward and numerous blessings. 

(She is) the exalted cradle, the chastity of the world, the pearl of the 
casket of modesty, of whom there is no equal or like in the seraglio of 
her chastity. 

So long as each thirsty one drinks water once out of the reservoir, 
may the Great God quench her thirst with the water of Kausar, (one of 
the four springs of Paradise). 

O Khazir!! when I enquired of my experienced intellect about the 
year of its repairs, it suggested (as follows) : 

“ She has poured down for charity's sake the water of the Salsabil 
(one of the springs of Heaven) into tho reservoir of the Zamzam " (the 
well-known well of Mecca). 


No. 2. 


'* And the angels called to him, while he stood praying in the arched 
niche," (This is a text from the Quran, appertainiug to Zachariya.) 
No. 3. 
That Kbája, who is both externally and internally a king, is aware 
of the secret of the real state of both worlds. 


If you know, according to the Abjad reckoning, Fát is the year of 
the death of Khaja 'Abdu-lláh. 

No. 4. 

In order that the cup-bearer of the divine knowledge may give 
your heart the liquor of wakefulness, come to the assembly of Kbája 
'Abdu-ITáh Angari. 

The tombstone of his sepulchre is a beautiful cypress which, by its 
excessive beauty, has so moved the angels that they exclaim and cry like 
turtle-doves. 


! Khazir—(caso address) - pootical name of tho writer, 
N 
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No. 5. 


Welcome to the shrine, on the ground of which bows down many a 
head! Hail to the threshold, the dust of which is kissed by many lips! 

This is a threshold, by the dust of which kings of the world hold the 
crown of honour and the throne of dignity. 

How can the sun put his face on this exalted threshold, if the sky 
do not double itself under his feet. 

If rain shower down from the roof of its lofty building as if from a 
cloud, grass will grow on the dome of the high sky. 

The world receives light from the sky-lights of its building; and 
of the truth of this saying both the sun and the moon are witnesses. 
He shuts the doors against all misfortunes, who takes shelter within 
the compound of its threshold. 

It acquired this distinction through the favour of that pious man 
who took his seat here in the cradle of dust, the saint of Hirát, the 
chosen of the Ansár, the dome of whose threshold touched the arch 
of the sky. 

The studies of the students of colleges are his works, and the 
prayers of the disciples of Khinaqáhs are his teachings. 

His tomb is a gázurgáh' (a washing-place), wherein the cloud of 
the divine forgiveness washes white the black (sinful) records of men. 

The Mil* (head-stone) at the head of his grave, overcovered 
with light, serves to apply the collyriam of wakefulness to the eye of 
the heart of the visitors. 

The lantern of his tomb is a bucket of gold in appearance, by means 
of which the Joseph? of the heart got rid of the confinement of the well. 

May the light of his saintliness, which has spread over the world, 
be a guide, up to the day of resurrection, to the travellers led astray 
from the right path. O Jámí !* this door is the Ka'abah, (sanctuary) for 

the realization of every desire ; so direct the face of supplication to it and 
submit your want. 


! Here the word 'gázur-gáh' is used in its literal sense, as a common noun, 
aning n * washing-place' ; but at tho same time it refers to the place of that 
nnme, montioned in Note 2. 

3 Mil—a block of stone of roller-like form erected perpendicularly nt tho 
head (and sometimes both at the head and foot) of a grave to mark the spot ; also, a 
skewer or wire used to anoint the eye with collyrium. Hence a play upon the word. 

3 Hore is s reference to the story of Joseph, son of Jacob, who was thrown into 
a well by his envious brothers, but an Arabian merchant, Málik, passing by tho woll, 
took him out by means of a bucket. 

4 Jámí—poetical name of a celebrated Persian poct, who flourished at Jám 

(name of a town). 
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No. 6. 


Tho light of the star! of Jingíz Khan, the decoration of the masnad 
—— or eushion) has unfortunately put his feet out of the field of the 
world, 

The 'Azíz' (king) of the Misr (metropolis) of wealth, the sun 
having the grandeur of Jupiter, the beauty of the garden of royalty, 
(namely) Rustam Muhammad Khán. 

Some one came forward from secrecy, and dictated the year of his 
death (as follows) :— 

'" He is the king of the throne (or cushion) of faith in the dominion 
of the next world." 

No. 7. 


The words which contain the date of Muhammad Amin Kbán's 
(death) are * Rauzat-i-Jdwiddn ' (an eternal garden). 
No. 8. 


Alas! the revolution of the sky threw aside the star which was 
shining in the Zodiac of greatness by its happy rise. 
It uprooted a straight cypress from the garden of kingship, for 


in the ery of the dove you hear a mournful groaning. 
One of the descendants of the royal family, whose end has become 


happy on account of the prosperity of the faith, through the holiness 
of the Ka'abah of Islam, 

Prince Masa'üd, who, on account of his generosity and spirit, was 
accustomed to show politeness, high-mindedness and generosity, 

When wisdom asked the date of his death from Rizwan," he 
replied :— 

“The prince Masa’tid came to Paradise,” 


No. 9. 
It is, by the favour of the incomparable Eternal Being, the descend 


ing place of the lights of forgiveness. 
No. 10. 


The flower of the garden of beauty, Shih Rukh, who went out of 


this world with the light of faith. 
! Tho word kaubab gonorally means a star; but it may be taken as a contraction 
of kaukabah which is applied to a polished steel ball suspended from a long pole and 


carried as an ensign beforo the king. 

? "Azíz-i-Misr—was formerly tho title of the minister of Egypt, but afterwards 
it was nssumed by the kings themselves, Misr—iit, a large town, applied -both to 
Egypt and ita metropolis Cairo. 

3 Rizwán—the porter or gardenor of Paradise, 
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No. 11. 
He said “ Muhammad Rahim Khan carried faith with him." 


No. 12. 
She is a chaste girl of the descendants of Khdgdén (monarch). 


No. 13. 
The year of his death is “ Riydz-i-Jindn” (tho garden of Heaven). 


No. 14. 
Eight hundred and ninety-three. 


No. 15. 


For the date of the dignified king is :—“ May God, the Most High 
bless his grave." 


No. 16. 


On the tombstone of his sepulchre, the pen of the decree of God 
wrote :— Indeed his tomb is hallowed.” 


No. 17. 
“It was the Qadamgáh of Hazrat 'ATi."* 


No. 18. 


Abü-lI-Ghází, Mu'izzn-l-mulk-i-wa-d-din Shih Sultán Husain Abi-l- 
Walid Ahmad, son of Abü-r-Razá of the Hanafi sect, a nativo of Azádán, 
died in the year two hundred and thirty-two, A. H, 


No. 19. 

And he is the king of lords and chiefs, tho mártyr killed unjustly, 
the diver of the ocean of divino knowledge, and tho traveller in the 
ways of religious observance and spiritual purification, the one chosen 
to look into the mysteries of God the most powerful, "Abdu-llah, son 
of Mu'áwiyáb, son of Ja'far, son of Abú Talib; may God be pleased 
with him and with his grandmother, Zainab, the virtuous daughter 
of the Prophet's daughter, Fátimah Zahrá. Through the exertion of 
the sinful and poor slave, the servant of the descendants of tho Prophet, 
this humble self Shaikh Báyazíd, son of 'Alí al-Mushrif, (this building 
or tomb was erected) in the year eight hundred and sixty-five, A. H. 


! Qadam-gih—place for the feet to rest on, 








(Cy 
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No. 20. | | 
Mu'izzu-d-daulat-i-wa-l-mnlk-i-wa-d.dín, Báyaqrá, son of the mon- 


arch, the fortunate martyr "Umar Shaikh, son of Tímür, tho Gürgán, 
died in the year eight hundred and forty-three, A. H. 


No. 21. 


He, before whom stand the kings of the dominions of Islám and 
who is the protection of the monarchy of Kbáns, the king of all the 
quarters of the world, the fruit of the tree of royalty and justice, by 
inheritance and right, Mu'ínu-s-saltanat-i-wa-d-dunyá-wa-d-din, Sháh 
Rukh Sultán, son of the fortunate monarch, Sultan Abú Sa'íd, the 
Gürgán, son of the great monarch Sultán Muhammad, son of the great 
and just monarch, Miran Shih, son of the first great monarch Qutba-1- 
haqq-i-wa-s-saltanat-i-wa-d-dunyd-wa-d-din, Amir Tímár, the Gürgán, 
died on the 15th Shawwál, in the year eight hundred and ninety- 
eight, A. H. 


No. 22. 


Mu'ínn-s-saltanat-i-wa-d-dunyá-wa-d-dín, Báyasunghur, son of Shah 
Rukh, son of Timur, died on the 6th Jumádá-l-ülá in the year eight 
hundred and thirty-six, A. H. 


No. 23. 

Nizámu-d-dín, Sultán Ahmad, son of 'Abdu-l-Latíf, son of Sultán 
'"Ubaid, the Gürgán, son of Shah Rukh Sultán, died on the 10th 
Zi-l-hijjah, in the year eight hundred and forty-eight, A. H. 

No. 24. 

Sultán 'Aláu-d-danlah, son of Ghiyásu-d-daulat-i-wa-d-din, Báya- 
sunghur, son of the fortunate and praised king, Mu'inu-s-saltanat-1-wa-d- 
dunyá-wa-d-din, Sháh Rukh Sultan, may God enlighten their judgments, 
died on the 6th of Zi-l-hijjah, in the year eight hundred and sixty- 
three, A. H. 

No. 25. 


Ibráhím Sultán, son of ' Aláu-d-daulah, son of Báyasunghur, son of 
Sháh Rukh, son of Amir Timir, died on Thursday, the 18th of the holy 
month of Ramazan, in the year eight hundred and sixty-three. 


No. 26, 


This is the tomb of her whom the great God granted power to 
have together the sovereignty of this world and the happiness of the 
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next, and of whose magnanimity there are left, on the face of the earth, 
many great and eminent footprints in the path of benevolence. She 
was Gohar-Shádághá, the exalted cradle, the greatest concealed, the 
Bilqís (the wife of Solomon, the prophet) of her nge, the possessor of 
kingdoms in the countries of religion, the chastity of both the worlds, 
may God enlighten her judgment. The great calamity (of her death) 
occurred in the middle of Ramazan, in the year eight hundred and sixty- 
one. O God forgive her ! 


No. 27. 


Shaikh Zainn-d-din, the leader and the chief of the faithful, the 
Qutb (saint) having the heaven for his threshold, the Ghang (saint) 
possessing the knowledge of the mysterious truths, went ont from the 
low spot of the earth to the height of heaven, with his skirts free from 
the dust referred to in (the following verse of the Quran) “I wish I 
were dust.” His age was eighty-one, and this same number, if increased 
by one year, will represent the year of his death. 


{Manlawi Abdul Hak Abid has kindly worked out the various dates, 
mentioned on p. 99. The date 202 is obtained by adding 81 to the value 
of the letters of the two words Jie bu (91 4+ 30 — 121) ; 741 is got 
by adding 1 to the value of «X» oGs (30 + 710) ; and 832 is got by 
adding 1 to the value of JU» c£; slide (91 4- 30 + 710). By similar pro- 
cesses the following additional dates may be obtained ; vis., 831 by add- 
ing 740, the value of «&L slide (30 + 710), to 91, the value of one ule ; 
again 861 by adding the same 740 to 121, the value of Jl» «£2 (91 + 30). 
Besides several other combinations might be made. But perhaps the 
date really meant is simply 811, i, ¢., 1 added on to 81. Eb.) 





Three new copper-plate grants of Govindachandra Deva of Kanauj, dated 
Samvat 1180, 1181 and 1185. (With three plates.)—Dy A. FunkER, 
Pa, D. 
No. I. 
Raiwdn Plate, Samvat 1180. 
The original plate, containing the inscription now published, isin the 
Provincial Museum at Lucknow. It was found in April 1885 at 


Raiwán, a place eight miles north-west from Biswán in the Síitápür dis- 
trict, in a small kherá, or mound, into which a Bráhman was digging for 


! The infidels will utter these words on the day of resurrection, 
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some private purposes. His Highness Rájá Amir Hasan Khan of 
Mabmüdábád acquired the plate and presented it to the Lucknow Mn- 
seum. 

The plate (see Plate VI), which is inscribed on one side only, 
measures 1’ 22” by 114”; the edges being raised into rims. The in- 
scription is in perfect preservation throughout; but the technical execu- 
tion is badly done, there being a good deal of clerical mistakes and of 
misshapen letters. It is composed in Sanskrit and written in Devanágarí 
characters. The seal is circular, 3" in diameter ; it slides on a plain ring 
about 4” thick and 4” in diameter, which passes through the ring-hole 
in the top of the plate, The inscribed surface of the seal has suffered 
a good deal from corrosion ; but the traces still visible fully prove that it 
is identical with the seal of the Basáhi plate* of Govindachandra Deva, 
of Samvat 1161, which has in relief across the centre the legend Srimad- 
Govindachandradevah ; in the upper part Garuda, half-man and half-bird, 
kneeling and facing full front; and in the lower part a Sankha-shell. 
The weight of the plate is 5 ths. 2 oz., and of the seal 2 ths. 4 oz., total 
7 lbs. 6 oz. 

The historical information afforded by this plate is the same as 
that derived from the other four grants of Govindachandra Deva already 
known.t Of the four ancestors of Govindachandra Deva who are enu- 
merated here as elsewhere, viz., Yas'ovigraha, Mahíchandra, Chandra- 
deva and Madanapála, nothing specific is mentioned beyond this, that 
Chandradeva acquired the sovereignty over Kanyákubja (Kanauj) and 
that his kingdom included Benares, Ayodhyá, and ancient Dehli. 
Attention may also be drawn to the fact that the sovereignty over 
Kanyákubja is described in verse 8 as having been newly acquired, even 
when Govindachandra, the grandson of Chandradeva, was reigning. 
This seems to indicate that Kanyákubja was lost during the reign of 
Madanapila and re-acquired by Govindachandra Deva. 

The grant was made on Monday, the full-moon day of the month 
Márgas'irsha, in the (Vikrama) year 1180, answering it appears to 
Monday, the 21st November 1123 A. D. The king, Govindachandra 


*" This grant has been edited and translated by Dr. Rájendralála Mitra in the 
Jour. As. Soc. Bong., Vol. XLII, p. 321 ff. and re-edited by Mr. Fleet iu the Ind, 
Antiquary, Vol. XIV, p. 101, Anotber grant of the same king, of Sagvat 1174, 
has beon published by Dr. R. Mitra in the Jour. As. Soc. Beng., VoL XLII, p. 324 
ff. The two original plates nre in the Lucknow Museum. 

+ Vis, the two grants of Govindachaudra Deva, of Samvat 1161 and 1174, 
mentioned above ; a grant of the same, of Sawvat 1177, partly odited by Dr. F. E. 
Hall in tho Jour. As. Soc. Beng., Vol. XXXI, p. 123 ; a grant of the same, of Samvat 
1182, edited and translated by Dr. F, E. Hall, ib, Vol, XXVII, p. 242 ff. 
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Deva, when making the grant, was nt Benares; the donee was the 
Bráhman TAakkura JDáládityasarmá of the Parásara class (gotra); and 
the object granted was the village of Sohanjaka in the Navagrdma 
district (pattald). Iam unable to identify these places. 


Text.* 


[1] St efen wya paa aT a dcw: qoare u fre: uuu 
w: a [xu] mta araa- 
[2] saana fewer wrenfeeerfem afoura ara cuwüfauw 
xeg«rc d [s 0] aain iN- 
[3] swaf fers | arcagarcer⁊ GETHIPCW ge: u [OU] Wear -u- 
sA: nimmst araa- 
[4] zaitan aa reg RT ee qp Aara aR Mag- 
i Anoura- 
[5] Rufe n (en) atte magmamana wfeqrengarfa- 
amp i) Sareqeaafes qaar m Jan- 
(6) fai aga werermenife: p [w 0] aa agara cfr fratager fi- 
fase fasniieds: yaaa w- 
[7] fu: aaf weifea afa: qus yian n [€ 0) vafasama- 
WW qe prm rq NEATH- 
[8] wewgreIwweS qp sercafafegearenterqunrerngrfum: rw Gafa 
wane! mie ferie: a [9 u) 


* Prom the original plate. 

L. 1. The second stroke after 9WRESRU superfluous, Read "uu ; wi- 
quae ; d- | 

L. 2. Omit the visarga after WATY i 

L. 3. Read qrqifcy "nw | 

L. 4. The second stroke after wg: superfluous; read ewfHae ; tho sign aftor 
gq superfünous; eqe | | 

L. 5. Read qripi amaa a 5 fors; Festa) | 

L. 6. Read qeifed sfecer; wfons; wardifes; qrreteqeaig- 
FE qam | Agrant of Madanapála, of Samvat 1154, published by Dr. F. E, 
Hall in the Jour. As. Soc. Beng., Vol. XXVII, p. 220 f., reads garg instead of qae | 

L.8. worm; the second stroke after enu superfiuous ; read "ung 
fem: 3 wwawites | being a synonym of farfarx according to Hemachandra, 
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[9] wearer Prorarsefrearcrennetrana ate o eR fare aT 
qua wet at ihre the ux 

[10] werqxr8: p (en) wr were curerwifanzw face wre afar) "ue 
fu mencana ew vw Te Went- 

[11] wr: n [e n) arg qeqeeremdafarqca: yo Teren rr iraa- 

eaaa eun ra a- 
[12] — haa QUHWECCRRNTCUSITPRCTSTTCHWX · 
TERREA CREET- 
[13] —— 


[14] D aui ulii es ERA wamuwWerwtrnm- 
mauaa CI TERI STH - 
[15] vfirarfust Ferferersrerqu rer qure rfr xrercisfrorcroni esate- 


&anfanterm foray- 

[16] eferswret ffe: rq ficos Feo carre CTT TAT TT Pr rfc TM TNT - 
qafa Iuar fas- 

[17] fa *w n [i] ara vaanga faama: THATS ATENTE: 
JRE SANT: JH- 

[18] aerer⸗ faae: wr: 
drq Wee wf 

[19] inai frat rfe d wae wx Wr] urefadumur 


aiarat rer Aaaa- 
(20] afrasa fenar fa Pfc STS ATS www TTT TET TTT 
gH- 


L.9. Head ews4Td* ; eUe ; the second stroke after atg: superfluous ; 
read I"ZT«d ; swa | ] 

L.10. Read otri: jo fgs ; ofaa X* | 

L.11. The sign aftor oUm: superfiaous ; read S TOPDPUODOURTUN Ar · ' 

L.12, Read — — ⸗35 ———— 

L.19. Read eSwqrerewrmqce ; MQURATSUHHNONT | 

L. 14. The signs after fersrat and wwurWuwwTMi superfluous; read QrWWW- 


OHSS aS: | 
L'16. Read esfesfwrentatrent> ; Srreafer- i 
L.17. Read faferwa | 
L. 18. Head wWTWe ; tegt ; Wwe | 
L.19. Read oqroq} | 
L.20. Head eagheafaar ; Atir ferrari | 


o 
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[21] ee Ruri cst fore waaa whet wfanrsi wur 
array verse fy: 

[29] wa woefhstimiqmenmrernareyiaey (erectum | gxrecagrat mam 
siihe bih liuk LESE: hG 

[23] Serre eperera araa epena ara 
SUCUS VET s 

[24] mm R wen) GECDOCHDETTRCIPTRTSPR TIT TTC Curso cg] CIC E N- 
ferar erem ei- 

(25) wrwrwrerfaWxIwm: wr€epe:og wef are wow. afd ow: uff wy 
ufa vafa (7) së at qui- 

[26] wt arat euatfaat y [te 4] weet mam wr a e aT | 9 
fremt afader fumfe: ww nafa [20] A- 

[27] ema èu werwets wi wot @ifeveite fiA a pafa n [e 9) 
ufuquewurfu wu rafa 

[28] afwe: | wea wren eae UC WW qp [ee ow] afg Ara- 
ww ary 

(29] wes fe(fejafata n 








Translation. 


Om! May it be wel! (v. 1). May the agitation of Lakshmi 
during the amorous dalliance, when her hands wander over the neck of 
Vaikuntha (Vishnu) filled with eager longing, bring you happiness ! ! 

(v. 2.) After the lines of protectors of the earth born in the solar 
race had gone to heaven, there came a noble (personage) Yasovigraha 
by name, (who) by his plentiful splendour (was) as it were the sun 
incarnate.* 

(v. 3.) His son was Mahichandra who spread his boundless fame, 
resembling the moon's splendour, (even) to the boundary of the ocean. 


L.21. Read fima ; Sf; wierfusrcareng qursnfa- i 
p. 22. Read MP qorrera ra map cerra qama = ufug- 
VIN. |i 
— 23. Read gte thrice; eU IE ; WIRT] Brew t 
L. 24. Read grey ; 
L. 25. Read TWIU; has . afazwita; ufui ; 
L. 26. Read fad wate: eta muri 
L.27. Read gmat eura wewardw | 5 «wei; —— 


L.28. Read arm STAT; AWW; Wey 5 SUCH were are 
L. 29. Read qgw 
® Metre: Indravajrs. 
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(v. 4.) His son was the king, the illustrious Chandradeva, whose 
one delight was in statesmanship, who attacked the hostile hosts (and) 
scattered the haughty brave warriors (as the moon does) the darkness. 
By the valour of his arm he acquired the matchless sovereignty over 
the glorious Gádhipura,* when an end was put to all distress of the 
people by his most noble prowess.f 

(v. 5.) Protecting the holy bathing-places of Kadi (Benares), 
Kuéika (Kanauj)f Uttarakoéal4 (Ayodhya), and the city of Indra 
(Indrasthána, ancient Debli),§ after he had obtained them, (and) 
incessantly bestowing on the twice-born gold equal (in weight) to his 
body, he eternally|| marked the earth with the scales (on which he had 
himself weighed ).*j 

(v. 6.) "Victorious is his son Madanapála, the crest-jewel of the 
rulers of the earth, the moon of his family. By the sparkling waters 
from his coronation-jars the coating of the impurity of the Kali yuga 
(the present, or iron-age) was washed off from the earth.*  . 

(v. 7.) When he went forth to victory, the orb of the earth bent 
down beneath the excessive weight of the footsteps of his rutty ele- 
phants marching along, tall as towering mountains: then, as if suffer- 
ing from cold, S'esha, radiant with the clotted blood that trickled from 
his palate pierced by the crest-jewel, hid his face for a moment in his 
bosom.t 

(v. 5.) As the moon, whose rays diffuse in abundance liquid 
nectar,f from the ocean, so was born from the ruler of men Govinda- 
chandra Deva, who bestowed cows giving abundant milk. As one 
restraius an (untrained) elephant, so he secured by his creeper-like 
long arms the new (i. e, newly acquired) kingdom.§ 

(v. 9.) When his war-elephants had iu three quarters in no wise 
found elephants their equals for combat, they roamed about in the 


æ Gádhipura, ‘town of Gádhi, the father of Viívámitra, is Kanyákubja, or 
Kananj. 

+ Metro: Sárdülavikridita. 

f Ku&katirtha is apparently Gádhipura, or Kanyákubja, as Kufika is the 
father of Gadhi. 

§ Indrasthána is very probably another name for Indraprastha, or ancient 
Dehli. i 

|| The two Benares grants read distinctly WHA, i. e., hundreds of times. 

* Metre: Vasantatilaks. 

* Motre: Vasantatilaká. 

t Metro : S'árdülavikridita. 

1 This translation is based on the readings of tho two Bonares grants. 

& Metro: Vasantatilaká. 
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region of the wielder of thunderbolt, (i. ¢., the East), like rivals of the 
mate of Abhramu.* 

(L. 11.) He it is who has homage rendered to his feet by tho 
circlo of all rájas; he, the most worshipful, the supreme king of 
mahárájas, the supreme lord, the devout worshipper of Máheévara 
(Vishnu), the lord over the three rájas, (viz.) the lord of horses (aśva- 
pati), the lord of elephants (gajapati) and the lord of men (narapati),t 
(like) Brihaspati investigating the various sciences, the illustrious 
Govindachandra Deva, who meditates on the feet of the most worshipful, 
the supreme king of mahárájas, the supreme lord, the devout worship- 
per of Máheévarn, the illustrious Madanapála, who meditated on the 
feet of the most worshipful, the supreme king of mahárájas, the supreme 
lord, the devout worshipper of Máheévara, the illustrious Chandradeva, 
who by his own arm acquired the sovereignty over Kanyákubja :— 

(L. 14.) He, the victorious, commands, informs and decrees to all 
the people assembled, resident at the village of Sohanjaka, a part of 
Baluri, in the Navagráma district, and also to the rdjas, rájnís (queens), 
yuvardjas (heirs-apparent), counsellors, chaplains, warders of the gate, 
commanders of the troops, treasurers, keepers of records, physicians, 
astrologers, superintendents of gynaeceums, messengers, and to officers 
having authority as regards elephants, horses, towns, mines (dkara), 
districts (sthana), cattle-stations, as follows :— 

(L. 17.) Be it known to you that, after having bathed here to- 
day in the Ganges at the divine and blessed Xdikeéavaghnta,] at tho 
glorious Várágasi (Benares), on the occasion of the sun's entrance into 
another zodiacal sign after midnight, after having duly satisfied the 
sacred texts, divinities, saints, men, beings and the groups of ancestors, 
after having worshipped the sun whose splendour is potent in rending 
the veil of darkness, after baving praised him whose crest is a portion 
of the moon, (i. e., S'iva), after having performed adoration of Vasudeva 
(Vishnu incarnate as Krishna), the protector of the three worlds, after 
having sacrificed to fire (Agni) an oblation of clarified butter with nbun- 
dant milk, rice and sugar,—we have, in order to increase the (spiritual) 
merit and the fame of our parents and of ourself, on Monday, the day 
of full-moon of Márgasirshn sudi, in the (Vikrama) Samvat year 1180,— 
given the above-written village with its water and dry land, with its 
mines of iron and salt, with its fisheries, with its ravines and saline 

s Metre: Drutavilambita. Abhramuisthe female elephant of the East (the 

of Indra), the mate of Airávata. 

+ The afvapati, gajapati, and narapati are high officers of state. 

1 The quay of Adikefava, or Vishnu, still maintains its reputation for sanctity 
at Benares. 
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waters, with and including its groves of madhüka and mango trees, 
enclosed gardens, bushes, grass and pasture land, with what is above 
and below, defined as to its four abuttals, up to its proper boundaries, 
to the Thakkura, the illustrious Báládityafarmá, Brahman, son of the 
Thakkura, the illustrious Maháditya, grandson of the Thakkura, the 
illustrious Dámodara, of the Paráéara clan (gotra) (and) whose three 
pravaras (ancestors) are Vadishtha, Sakti, and Paráéara,—(confirming 
our gift) with (the pouring out) from the palm of our hand, shaped 
like a cow's ear,* (of) water purified with kusa grass (and) ordaining 
(that it shall be his) as long as moon and sun (endure). Aware (of 
this), you, being ready to obey (our) commands, will make over (to 
him) every kind of income, the due sharef of the produce, the money- 
rent (pravanikara),f the taxes on aromatic reeds (turushkadanda),§ 
the taxes on royal mace-bearers and eunuchs,|| and so forth. 

(L. 25.) And on this (subject) there are (the following) verses: 
(v. 10.) Both, he who accepts land and he who grants it, are equally 
meritorious, and they go certainly to heaven. 

(v. 11.) Whoever robs land whether given by himself or by others, 
becoming a maggot, sinks with his parents into ordure. 

(v. 12.) The alienator of land-grants cannot expiate his crime even 
(by dedicating to public use) a thousand tanks, by (performing) a hun- 
dred horse-sacrifices, and by giving away in charity ten millions of cattle. 

(v. 13.) The donor of land dwells in heaven for the space of 
sixty thousand years; the resumer, and the abetter thereof, are doomed 
to abide in hell for a like period. 

(L. 28.) This copper-plate grant has been written by the káyastha, 
the Thakkura, the illustrious Visvardpa, 


No. II, 
Benares Plate (A), of Samvat 1181. 


This plate and the following, No. III, were sent by Mr. J. H. 
Rivett-Carnac, C. S. C. I. E, in September 1886, to the Lucknow 
Museum; but as their owner, Sítárám Agarwálá of Benares, asked 
the absurd price of Rs. 250, the offer was not accepted. At the re- 
quest of the owner, they were forwarded to Surgeon-Major Dr. G. C. 


e Several £ikshás prescribe that at the recitation of Vedic toxts tho right hand 
should be so held as to look like a cow's ear. 

t Vis., the tenth of the produce. 

f This word has generally been translated with ‘ tolls on quadriviala' ; but it 
takes hore as elsewhere the place of tho usual Airagya. 

§ This expression has by Dr. F. E. Hall, l. c., been taken to mean “ Mubam- 
madan amercements,”’ 

ll Those taxes I have not mot with anywhere elso. 
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Hall of the Naini Jail, in whose possession they now are. No information 
is forthcoming as to where they were originally found. 

Plate A (see Plate VII) which is inscribed on one side only, 
measures l' 21" by 11)”. It is quite smooth, the edges being neither 
fashioned thicker nor raised into rims. The right corner is broken olf, 
and the inscription has been very much defaced by rust, making it quite 
illegible in some places. Yet the lost portions can easily be restored 
with the help of the preceding record, as they are of no material 
importance. The inscription is composed in Sanskrit and written in 
Devanágari characters. There isa ring-hole in the top of the plate, but 
the ring and seal are lost. The weight of the plate is 8 Ibs. 

The grant is dated Thursday, the 4th lunar day of the bright half 
of the month Bhádrapada of the (Vikrama) year 1181, answering it 
appears to Thursday, the 9th September 1124 A. D. The king 
Govindachandra Deva, when making the grant was at Benares; the 
donee was the Bráhman Pandita Bhipati Sarma of tho Mauneya gotra ; 
and the object granted was the village Tribhándi in the Yavaala district, 
which places I am unable to identify. 


Text.* 


(1) èt «fe (0) — — M) deer giar] = fra: 
See et (he 0) rra CP rated [omm Jem - 
[2] aag fed warg | wrerfwerwnfe Dorm ara (rir)fa uw x jeu 
Cay mga a feri 0] 
[3] ainra af ae [i a d] aaa aleae mH- 
fenia) raaa afaa] RRA 
[4] (mw: i] Aara an Ra aR aag RT- 
(Awaara n [€ n] Afa wag rT- 
[5] waemerratesita aaraa [0 agen a wa[wr] fuer 
Paige sgat nanaga: n [w. 0) Tee RR- 
(6) wares «fa ienaa] fa 1 0w[wrr]fww [arii] 
fum: rfa: wenfure afece: quw whee: [u € n] 
(7] yari feaa vr ru x Jor rape fn] rar curre eee 
qeran farm rrr 
* From the original plate. 
L. 3. Read SATQTCHERRTICWIT | 


L. 4. Read souwe. ; wifi | 
L. 6. Read qz@ | 


L. 7. Read ew" IW | 
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[8] mia: rw[:] Geen (fey eae? wie freer: a [5 47] rmm mw 
fermare funere pupa]. at: | WITEDRETI- 
(9) sagt susti wat a) Peay che ey career}: if) 6 Ww] w ear 

uy crsaifees fee amry afar: | epf waat- 

(10) [a jaena fane scr wey fram p [e 0] w n I rere (9 Td fn 
"DUE: TCHME CHAE ify CUNTUR CDCRWIT - 

(11) w(sxfersre ara fest aay (p eti funr eg ERUUETH ACHE ea TTC 
mirom Aunn Rr mg 9wq1- 

(12) eaaa arn we! eua fura «(sog jeg Hare rean- 

mR aaran aa a faaara- 

[13] onea RaRa an a [P a- 
afai afalen jaama @ raea- 

[14) [wfou)u ife (cr eorr Cfaa fewer (frag for) wart fer feri 
fena fe (p ana cce eri rae fcfe 

[15] yale sarsrvafa(erjfeats Grafs qu merrafefn( feral: sore: 
SHS SIT: STE: WP rc wa DC ] 

[16] [w]wera[srearfe jsifa(uu aru ferarw]veu[ m] tgewg x] ref: w- 
tanjim: aaa (ce gga » avt [1] 

[17] sàs Aaga wre err fafwcrapresrsngafexwiwnuüfumn fa- 
[fax]urewrquwqe neue art fara qur- 

[18] [Sr«fu]aferemerirure seres; ag a vert furs wfau(rv-] 

Wm Se RIRUTRRTCURISTN) Tae 

[19] [fewx)à Armed Cor Terence drew erage eae tig · 
ara? fatus raa- 

[20] (we mA aa fenem) eaa efaa dfean- 
qaq | tfeann aA ar- 








L. 20. Head appara«acpwabwsaxrg @feardiwetyiadrara wfawsterr- 
qiy farsa ai wT- | 
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[21] qami were "urTPETWWISIS] wwewresate yew war alarete- 
WTSTHTIUHTITRCCS UST eye - 

[22] wwu[sr]fea[s]STeTuTA wianfeediae create gown wafer qp HET] UN 
“fa a: afalelerfa | we ufa vee fey 

[23] swf WT qarndrat | rae: edarfeet p [to 0) asig wer rlf] 
gaufa dea (ala var ufew[w qu Wer] 

[24] were [xx 0) mast ates @ xu C()] SCOPOBWIRIÍS UTWDEIUE- 
mq n (een) arfecterexfurq veq[ate-] 

[25] <nfer [|] were sen gaf: d [i9 »] wertewsfa aa 
qafa afe: [0] wren aaa 4 IT-] 

[26] zw ace wq n [v 0) ama Rara wawifwaamrqrawrwwwxr fawürq- 
WI: | sTarrerarasrei[ amm 9] 

[27] xrwr wae Seat wee were n [uso] Curr wife xr ate crarf⸗ 
were xifu |) fere aremrafa-) 

[28] wrfe wife Gp ara ery: gecreeta n [24 0] S Wee ws WxTEIT FIT- 
arcu: |] aaga Peat were eercmx n [19 n] 

[29] fefed 34 are apaa R qo wand wera: d 

Translation. 
Om! May it be well !—(verses 1 to 9 = verses 1 to 9 of the prece- 
ng. 

5 sh 10. He it is who has homage rendered to his feet by the 

circle of all rájas; he, the most worshipful, the supreme king of mahá- 

rájas, the supreme lord, the devout worshipper of Máhesvara, the lord 

' over the three rájas, (viz.), the lord of horses, the lord of elephants, and 

the lord of men, (like) Brihaspati investigating the various sciences, the 

illustrious Govindachandra Deva,—who meditates on the feet of the most 

worshipful, the supreme king of mahárájas, the supreme lord, the de- 

yout worshipper of Máheévara, the illustrious Madanapdla, who medi- 

tated qn the feet of the most worshipful, the supreme king of maháríágjas, 


L.21. Read QUITTE | 


L.22. Read amgszfewararurersirgp M ; war, “fi; the sign after 





| ec 
ufmzrwifa is superiinous; afa safa | 
L. 23. Read quisa fermé wae ; aarcifete: qu. 
L. 24. Read uw; Sway ; Y XS | 
n: : 
L 
t. 





i» 
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the illustrious Ohandradeva, who by his own arm had acquired the 
sovereignty over Kanyákubja :— 

(1. 13.) He, the victorious, commands, informs and decrees to 
the people assembled, resident at the village of Tríbhandf, in the Yarva- 
ala district, and also to the rájas, rájhis, yuvarájas, counsellors, 
chaplains, warders of the gate, commanders of troops, treasurers, keepers 
of records, physicians, astrologers, superintendents of gynecaeums, 
messengers, and to the officers having authority as regards elephants, 
horses, towns, mines, districts, cattle-stations, as follows :— 

(1. 15.) After having bathed here to-day in the Ganges, at the 
illustrious Váránasi (Benares), after having duly satisfied the sacred 
texts, men, beings and the groups of ancestors, after having worshipped 
the sun whose splendour is potent in rendering the veil of darkness, 
after having praised him whose crest is a portion of the moon (Siva), 
after having performed adoration of Vasudeva (Krishna), the protector of 
the three worlds, after having sacrificed to fire an oblation of clarified 
butter, I have, in order to increase the (spiritual) merit and the fame 
of my parents and myself, and with the consent of the illustrions rájas, 
feudatory princes (sámanta), and the great lady, the queen, the illus- 
trious Dálhanadevt,* at the occasion of giving the valuable present of a 
plough to the highest, (i. e., Bráhmans),t on Thursday, the 4th lunar 
day of the bright half of Bhádrapada, in the (Vikrama) Samvat year 
1181,—given the above-written village with its water and dry land, 
with its mines of iron and salt, with its leaves (parpákara),T with its 
ravines and saline wastes, with its fisheries, with and including its 
groves of mango trees, enclosed gardens, bushes, grass and pasture land, 
with what is above and below, defined as to ita four abnttals, up to its 
proper boundaries, to the Bráhman, the Pandita, the illustrious BAüpati- 
farmd, son of the Pandita, the illustrious Narapati, grandson of the 
Pandita, the illustrious Mahipati of the Mauneya gotra (and) whose three 
pravaras are Gádheyna (Viévámitra), Bhárgava (Chyavana), and Vaita- 
havya (Arnna),—(confirming my gift) with (the pouring out) from 
my hand, shaped like a cow's ear, (of) water purified with ku£a-grass, 
(and) ordaining (that it shall be his) as long as moon and sun (endure). 
Aware (of this), you, being ready to obey (my) commands, will make 
over to him the due share of the produce, the money-rent, the taxes on 
aromatic reeds, and so forth. 


* This is the only instance where the namo of Govindachandra Deva's consort 


occurs, 
+ Sixteen anch valuable gifts (mahddána) are particularly enumerated in the 
Grihyasütras, 
f Vir, the pán, or betel-leaves. 
P 
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(l. 22.) And on this (subject) there are (the following) verses: 
(v. 10.) Both, he who accepts land and he who grants it, are equally 
meritorions, and they go certainly to heaven. 

(v. 11.) This earth has been enjoyed by many kings, including 
Sagara (king of Ayodhyá) and others. To whomsoever belongs the 
earth for the time being, he enjoys the fruit (of such gifts). 

(v. 12.) He who robs a cow, a gold coin (svarna = suvarna), or a 
finger's breadth of land, dwells in hell until the dissolution of universe. 

(v. 13.) The resumers of land dedicated to gods and Brahmans, 
become dwellers in arid wastes, avoid of water, and dry hollows in trees, 
and are born as black serpents, 

(v. 14.) The donor of land dwells in heaven for the space of sixty 
thousand years; the resumer, and the abetter thereof, are doomed to 
abide in hell for a like period. J 

(v. 15.) Sovereignty is like unto clonds impelled by wind, (i. e., 
inconstant), worldly pleasures are sweet only for the moment, the life 
of man ia but a drop of water at the point of a blade of grass; virtue 
verily is the only great friend for translation to a future world,” 

(v. 16.) All the gifts of former kinga are productive of virtue, 
wealth and fame,—how can he, who claims the name of goodness, re- 
sume them but as emblems of vomited food,t 

(v. 17.) A conch-shell, a throne, an umbrella, choice horses, and 


excellent elephants, oh Purandara (Indra), are the royal insignia which 
constitute the reward of giving away land, 


(1. 29.) And this copper-plate grant has been written hy the 
respectable kdyastha, the Thakkura, the illustrious (and) venerable 
Chandra. (May) favourable fortune (and) great felicity (attend) ! 


No. III. 


Benares Plate (B), of Samvat 1185. 

As regards the history of this grant, see the preceding inscription, 

Plate B (see Plate VIII), which is inscribed on one side only, 
measures l' 5” by 12$". It is quite smooth, the edges being neither 
fashioned thicker nor raised into rims. The plate is broken into two 
parts in the middle, but the inscription is in perfect order throughout; 
it is composed in Sanskrit and written in Devanágari characters. There 
is a ring-hole in the top of the plate, but the ring and seal are not forth- 
coming. The weight of the plate is 11 ths. 

The grant is dated Friday, the 15th lunar day of the bright half 
of Chaitra of the (Vikrama) year 1185, answering it appears to Friday, 

® Metro: Vasantatilnká. 

+ Metro : Vasantatilaká, 
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the 20th March 1128 A. D. The date is given both in letters and 
figures. The king Govindachandra Deva, when making the grant, was 
at Benares; the donee was the same Bráhman, mentioned in the pre- 
ceding grant, Pandita Bhüpatifarmá of the Mauneya gotra; and the 
object granted was the village of Jara in the Puroha district, which 
places I am unable to identify. 


This grant is of considerablo historical value as it proves that 
Govindachandra Deva was still reigning in Samvat 1185, or 1128 A. D. 


" Tezt.* 

[1] tafe (i) peme gaissar [i] wow: gone w fem: 
wage a: [i 2 0] urere wrergterasusreregrarera vere faci 

[2] warg [i] wrsifgrerfera s fom ons airfare saree | [08 0] mgsi- 
Lanig a fasi 0) anran aac sr i [i 

[3] en) merum: aaas mnei aeda Ayfa sas" 
ed: av: [1] Rarrraraa faaau 

(4) Pazara ma a a a Wrérfw fagam- 
wergratusita a urea ana (|) gagana gza fa- 

[5] wt @arfigar uper sasaaa: (ue 0] annA ngaa xfa faata- 

waa ferae: (|) menfewmawuürngfeg: uarfu: | 

[6] safai mferas gee woe: | (14 0] mearetfsrauuraenid quisstu- 
TR HARR NAR RGA (|) ercafatug- 

[7] arenferaarerqifan: re Qeraifes waa) were ratara | [1 © 0] 
eres fesrerursatarexrawarerarupneo wx: |) 

[8] siprann swat wat Grp Wee xfa ee aga: [ü e 4] w 
awwupesi xuregiferwre fere amag afaa: [6] agi: quaa- 

[90] wwsfawer xs xu wen: [i e 0) unm saacana aragi]: gn- 
WETCRSSOTEUSI PCT C CERTE Fors Sq feat aT 








* From the original plate, 





L. 1. Read eam: ; irma. | 

L 2. Read arf i 

L. 3. Read wuexfgw:; frea Aay ART: ; owfaarmo | 

L. 4. Read erar Pari rmm 8 namero : ew 

L. 5. Read vravraranfu: ; eapurürimfurm the sign after qqrfir: superfinous., 
L. 6. Read wyfurcsr ; ownrarete | 

L. 7. Read fumi ; fere; casafaqanraeaarcia ata | 
L. 8. Real qaq; cqeatiogs ; agi nce | 

L. 9, Read espgrecrenfecrare i 
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[10] mapp fayette xe qrereuu cw rog wrersfus(17)srmcsi wea HaI- 
SWC HST ESI TRTRCURPRI AT CRN Ea ETTI- 

[11] wrPurxeroimcqogg ux outer terercafercisraniPuraferfafarufagirfa- 
wrcarserfemregrfav [wx Arait i trey- 

(12) sarmati wremmureferaifest fafewsraueaqaaiata q umaga- 
datata miea anii- 

[13] Fa feram a bsk Gibe: boih biali canal lik IES eub gayaf- 
afa árwufa a wer [0 Aana waai vanf afaa- 

[14] ure: wsrewpe SANAU SAE Bruit NT GRYFA- 
aaran faena: remeare fp y- 

[15] Fads daaa mga Wu afs wee inat fa 
eof wate da Qux Wwgfe w gR (wae) Arara- 

[16] wet) aart darat are Aaga emia fart afara 
eaaet a a ai an raia- ] 

[17] € amarei favens sigan ver faya wes giru wfaspsi wen 
ararfa naa urn ifefevuit aas (disorrerr]a - 

[18] — —EDDDDDDDDDDDDDDDDD 
affanna dfeasrecafewwm | ferata ]afa- 

[19] wer angus rds "Uraq | wisst uai warn VETS uer T- 
afre cursa Fere vrrengrrfa ma «1-] 

[20] aaa wu wafer are sepe (0) ufa m sfaweifa oe fa rfa (17) 
out at aia feme amfa n [re d] de ware wr WII 





L. 10. Read segue | 
L. 11. The signs after fasat are superfluous. 
L. 12. Read wert acarifaaifear fafaa. ; fugea- | 
L. 13. Read gararquanfenfa ; ewe | 
L. 14. Read wsrere pe: "— THI: SQN: GNAT: ; 
ariyana AE: W- a 
L. 15. Read STWTqüw: qamataman ; gea hinat 
fewt womfemES WDm-.d 
L. 16. Read ‘wart egt asiat; fafwatanfaeerare | 
L. 17. Read qat; 


sawia | 
L. 18. Read ———— mimmat yfanta it- 


L. 19. Read wae mE RRA A | 
L. 20. Read gigi, off ww: faae, afi; fred aie; way 
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[21] scarcer: (\) wife famia reri | [i oe 0) ewig ww 
xrenfe: amafi Wen "ren wer fhaa wer ver Ww d [18 "] mA- 

[22] wt giis w aitia [] wxercwarWifa "rwengmdarw n» [ve wj 
wfü wüswerfu wu agfa wfae: [7] wan STAT NT 

[23] ange wrch aqu [e n] wewi weewt a 3: wendet [1 4 fart 
wife fuefe: ow nafa 0 (uw 0) aara waa aAa 

[24] war war maa xrwwx: [1] erate wat are set greta 
wafg: n [14 0] aratte awrfor vcr orent irira- 

[25] wife i) arhan a [ma] @ ar sry garcreete a [19 0) 
asmat weuwurekwedqsa q [i] wat @ifererta yfai a qe 

[26] fan [ke n] [fafa] a rire rim Parrot Pi i 


'l'ranslation. 


Om! May it be well!—(verses 1 to 9—1 to 9 of inscription, 
No. I.) 

(1 9. He it is who has homage rendered to his feet by the circle 
of all rájas; he, the most worshipful, the supreme king of mahárájas, 
the supreme lord, the devout worshipper of Máhevara, the lord over 
the three rájas, (viz.), the lord of horses, the lord of elephants, and the 
lord of men, (like) Brihaspati investigating the various sciences, the 
illustrious Govindachandra Deva,—who meditates on the feet of the most 
worshipful, the supreme king of mahárájas, the supreme lord, the 
devout worshipper of MaheSvara, the illustrious Madanapála,—who 
meditated on the feet of the most worshipful, the supreme king of 
mahárájas, the supreme lord, the devout worshipper of Mahesvara, the 
illustrious Chandradeva who by his own arms had acquired the sovereign- 
ty over Kanyákubja :— 

(1. 12.) He, the victorious, commends, informs, aud decrees to all 
the people assembled, resident at the village of Jara in the Puroha 
district, and also to the rájas, rájhís, yuvarájas, counsellors, chaplains, 
warders of the gate, commanders of troops, treasurers, keepers of re- 
cords, physicians, astrologers, superintendents of gynecacums, mes- 
sengers, and to the officers having authority as regards elephants, 
horses, towns, mines, districts, cattle-stations, as follows :— 


L. 21. Read equrec; yaf fà: | va; seq 

L. 22. Read amàs Y yT | SCONCNWI 5 GA; wre | - 
L. 23. Read eta aqarct ; sartareurfaa: | 

L. 24. Read grwa; arate; mes 

L. 25. Read pw: GaTiggla ; eWUPWHNWdW; TIW- | 

26. Read @e WIWWEW | 
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(. 14.) Be it known to you that,—after having bathed hero to- 
day in the Ganges, at the illustrious Váránasí (Benares), on the occasion 
of the sun's entrance into another zodiacal sign after midnight, after 
having duly satisfied the divinities, saints, men, beings, and the groups 
of ancestors, after having worshipped the sun whose splendour is potent 
in rending the veil of darkness, after having praised him whose crest 
is a portion of the moon (S'iva), after having performed adoration of 
Vasudeva (Krishna), the protector of the three worlds, after having 
sacrificed to fire (Agni) an oblation of clarified butter with abundant 
milk, rice and sugar,—we have, in order to increase the (spiritual) merit 
and the fame of our parents and ourself, ou Friday the 15th lunar day 
of the bright half of Chaitra in the eleven-hundred-and eighty-fifth 
(Vikrama) Samvat year,—in figures too, on Friday the 15th Chaitra- 
sudi 1185,—given the above-written village with its water and dry land, 
with its mines of iron and salt, with its fisheries, with its betel leaves: 
with its ravines and saline wastes, with and including its groves oj 
madlüka and mango trees, enclosed gardens, bushes, grass and pasture 
land, with what is above and below, defined as to its four abuttals, up to its 
proper boundaries, to the Brahman, the Pandita, the illustrious BAüpati- 
farmd, son of the Pandita, the illustrious Narapati, grandson of the 
Pandita, the illustrious Mahipati of the Mauneya gotra (and) whose three 
pravaras are Gádheya (Visvamitra), Bhargava (Chyavana), and Vaita- 
havya (Aruna),—(confirming our gift) with (the pouring out) from the 
palm of our hand, shaped like a cow's ear, (of) water purified with 
ku£a-grass (and) ordaining (that it shall be his) as long as moon and 
sun (endure). Aware (of this), you, being ready to obey (our) com- 
mands, will make over to him the due share of the produce, the money- 
rent, the taxes on aromatic reeds, and so forth. ! 

(L 20.) And on this (subject) there are (the following) verses : 
(v. 10.) Both, he who accepts land and he who grants it, are equally 
meritorious, and they go certainly to heaven. 

(v. 11.) A conch-shell, a throne, an umbrella, choice horses, and 
excellent elephants, oh Purandara (Indra), are the royal insignia which 
constitute the reward of giving away land. | 

(v. 12.) This earth has been enjoyed by many kings, including 
Sagara and others. To whomsoever belongs the earth for the time 
being, he enjoys the fruit (of such gifts). 

(v. 13) He who robs a cow, à gold coin, or n finger's breadth of 
land, dwells in hell until the dissolution of the universe, 

(v. 14.) The donor of land dwells in heaven for the space of sixty 
thousand years; the resumer, and the abetter thereof, are doomed to 
abide in hell for a like period. 
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(v. 15.) Whoever robs land whether given by himself or by others, 
becoming a maggot, sinks with his parents into ordure. 

(v. 16.) Rámabhadra repeatedly intreats all present and future 
lords of earth (to bear in mind) that this bridge of virtue, (i. e., the 
granting of lands) is common to all sovereigns, and should be preserved 
by you at all times.* 

(v. 17.) All the gifts of former kings are productive of virtue, 
wealth and fame,—how can he, who claims the name of goodness, 
resame them but as emblems of vomited food.t 

(v. 18.) The alienator of land-grants cannot expiate his crime 
even (by dedicating to public use) a thousand tanks, by (performing) a 
hundred horse-sacrifices, and by giving away in charity ten millions of 
cattle. 

(l. 26.) And this copper-plate grant has been written by the 
expert kdyastha, the Thakkura, the illustrious (and) venerable Chandra. 


*" Metre: S'álinf. 
+ Metre: Vasantatilaké. 





A 


- 
fv 





. n b 
Firon, As, Boc Bengal, Vol, Jil Pt. I, 1587, 


LU um 


IE 
eae 





Y 


SILVER COINS OF THE SAFVÍ DYNASTY OF PERSIA. 





Journal, As, Soe.- Bengal, Vol. LVI, P* T, 1897 Y | 






yal) bie 

J i ^ 
— m , 

SA 


— 










cm 
2 (UA 


/| Qe 
n» y 


NL 
T 


us 5) — I 





m 








hha "we Nj ; j ~ iz . i 
ra) ae x ul 24 Jv; P 
A" C) | EN LE i 


f 
ME 





SILVER COINS OF THE SAFVÍ DYNASTY OF PERSIA. 


alge. 





SILVER COINS OF THE SAFVI DYNASTY OF PERSIA 


C E b 








— 4— 





WI. -N 


Journal, As, Soc, Bengal,’ VoL LVI, Pt. I, 1887. 


un EN 
^ — — 
= | 









CENTSAL LIBRARY 


Journal, As. Soc. Bengal, Vol. LVI, Pt. T, 1887, 





rs 


E-- * TUIS ka * 


Fhot* by Birdar Visbüuu Amati. Forest. Mange, Meywar 





^ 


THE 'UBH' DÍWAL OR AKBAR'S LAMB, NEAR NAGARL. 


` * á L P . 
P. — — * & a 
s (3 ot ⸗  Libofrapbed at the Gurvey of India Offices, Qalcotta, July 1997. 
ew. " - « 
m^ >.» à 
+ = 








—. Ch ch pronounced as ch in church. 


JOURNAL 


ASIATIC SOCIETY OF BENGAL. 


——- 
Part I.—HISTORY, LITERATURE, &e. 





No. III.—1887. 


— 








Kashmiri Riddles, —By the Rev. J. Hixros Kyowtes, F. R. G. S., 
M. R. A. S, etc. 

Riddles almost as much as Proverbs help to discover the wit and 
genius of a people, “and open up to us their real speech.” 

The following pages contain nearly all the riddles now extan in 
the valley of Kashmir proper. They have been collected from various 
sources. The Pandit, the Musalmán, the learned, the igmorant, the 
townsman, the peasant have all contributed their twos or threes. This 
will account for the slight differences in some of the words. The 
language differs more or less in every pargana. — — 

The exceedingly local character of the collection will not fail 
to be noticed. 

A few notes have been interspersed in the hope that they will 
interest some readers. The romanizing is on the plan followed in the 
“ Dictionary of Kashmiri Proverbs and Sayings." 

The Roman-Kashmiri alphabet, 

A a pronounced as a in woman, D d pronounced as d in bad,—the 

X á pronounced as a in art. point of the tongue is struck 

Ai ni pronounced as at in aisle, back on the palate. | 

Au au pronounced as ow in our. E e pronounced as e in there. 

B b pronounced as b in but. E & pronounced as e in pet. 

F f pronounced as f in find—the 
English f is only sounded 
(and then very badly), in 
the middle or at the end of 


D d pronounced as d in dew,—the 
point of the tongue is press- | 
ed on the upper fore-teeth. 
^ «Q 
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N n pronounced as » in the French 

sans, bon. 

O o pronounced as o in no. 

P p pronounced as p in paint, 

Ph ph pronounced similar to ph in 
phlegm. 

R r pronounced as r inran. A 
Scotchman's r is perhaps 
not met with in pure Kash- 
miri. 

S s pronounced as ¢ in sin, 

Sh sh pronounced as sh in shine. 

T t pronounced astin /nke—the 
point of the tongue is press- 
ed on the upper fore-teeth. 

Tt pronounced as / in tub—the 

| point of the tongue is press- 


a word. If it occurs at the 
commencement of a word 
it is most distinctly and 
invariably turned into ph. 

G g pronounced as g in go. The 
Arabic letter ghain (gh) 
with its peculiar guttural 
sound is seldom heard in 
pure Kashmiri. 

H h pronounced as ^ in house. 

Liisa kind of half Y. I hear that 
there is something analo- 
gous to this to be found in 
Russian and is written in 
that language as j. 

I i pronounced as ¢ in police. 

J j pronounced as j in just. 


K k pronounced as k in kettle, 

Kh kh pronounced as ch in the 
Scotch and Irish loch or the 
final ch of the German 

> schach and buch. This kh 
(khe) is generally ignored 
by the true Kashmiri. 

L 1 pronounced as / in lane, 

M m pronounced as m in man. 

N n pronounced as » in »oon. 


ed back on the palate. 
Ts të pronounced as £s in gets. 
U u pronounced as o in top. 
U' ú pronounced as x in rule. 
Vv w both pronounced like 
wi something between the Eng 
lish v and w, 
Y y pronounced as y in year. 
Z z pronounced as z in zeal. 


Chh, gh, kh, ph, th, th, and tsh are respectively the aspirates of 
ch, g, k, p, t, t, and ts, and are pronounced as one letter. 

In addition to the above there is a sound which is something like 
a very short i; it is frequently the sign of the instrumental case. In 
the Roman character this sound will be represented by the simple letter 
i; and in order that this i may always appear the final he (hd, e mukh- 


tafí) has always been written. 


1, Akhá chhém wudahnant ; 
Yad kadit Yamrázant. 
Wustad khutus wwulahmant, 
Pur karit karanas chhéni. 


I have a bare-headed woman, 


With a (lit. putting out her) stomach like Rájá Yam. 


Te, = 
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Her master climbed over her (or on her) like a thief, 
And emptied her stomach. 

Ass. Kondah, a brick-kiln. 
Yam, Yama, the regent of the realms of death. 


2, Damah rust kus dsih ? 
Thamah rust kus dsih 7 
What is that without a covering ? 
What is that without a pillar, (i. e. support) ? ' 
Axs. Daryá tah ásmán, the river and the sky, 


3, Ad tsut tah machámah khos. 
Half a bread and a bowl of machámah. 
Ans. Zün tah sitárah, the (half) moon and stars. 

Macháimah, a dish eaten by Kashmiris consisting of rice, vegetables, 
raisins, colouring matter, and sugar. 

Khos, a cup shaped like a bowl, either of copper, iron, or brass. 
The Musalmán's khos is much larger than the Hindá's. The latter does 
not eat rice out of this vessel. 


4, Mámas chánis nukrih raz. 
A rope on your uncle's nose. 

Ans. Tol, a contrivance consisting of a long wooden pole, so 
placed upon another fixed perpendicular pole, that one end shall be nearly 
equal in weight to the other end, with a vessel full of water. It is 
employed in raising water out of a stream for irrigation. 

The only reason I can find for using the word ‘uncle’ here or in 
No, 81, or the word * aunt’ asin Nos. 14, 22, is that to quote one’s 
parents in such a connection would be thought disrespectful. 


5, Gudah khats gormáj tsor lach. hét. 
Patah khut Malah Shardk tul tah tarák hét. 
First rose up the gurii’s wife with four lakhs (of bodies). 
Then arose Sharák the Mullá and took and lifted up his axe (at her). 
Axs. Zin sitárah tah dftab , the moon, the stars, and the sun. 
Sharák is a very uncommon name in the valley. In olden days 


it was more popular. 


6, Shistravis mahanivis gásuv phéran. 
A grass phéran to an iron man. 
Ans. Yindartul tah  kanarih, the part of the spinning-wheel 
corresponding to the distaff—and that on which the little wheel of the 


spinning-wheel rests. 
The kanarih resta on a little cushion of plaited grass. 
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Phéran (piráhan, Pers.) a long robe resembling a very full night- 
gown, worn by Kashmíris. 


7, Sunah sandis dabas, vupah sund than, 
Yus tath wate, sui pahalwan. 
A golden box with a silver lid ; 
He who can shut it is a brave fellow. 
Axs. Zamin tah ásmán, the earth and sky. 


8, Kav aus kruhun tah wawah suét dale; tulah chhum lut tat mulah 
chhum gub. 
The crow was black and it will shake with the wind ; its weight is 
light and its price is heavy. 

Axs. Gund, a tuft of heron's feathers with which the bridegroom 
is adorned for the wedding. As many as three hundred feathers are 
sometimes worn, and as much as one rupee has been given for a feather. 
Rich people keep them hanging from the ceilings of their rooms from 
fear of the cat; but poor people can only afford to hire them. 


9, Tilahwan néchivis sunah sund tyuk. 
A golden fikd on (the face of) an oilman’s son. 
Axs.  Dazawun tsong (diwd, Sansk.), a lighted lamp. 


10, Phát Maj bihit tah Phati kúr natgan. 
Mother Phat is sitting down, and the daughter Phatah is dancing. 
Ans. Kut tah don the pot in which the butter is churned 
and the stick with which it is churned. Cf. Nos. 30, 34. 

The Kashmiri has a very ingenious way of making butter. When 
the milk is ready for churning, it is poured into a big vessel, in the 
cover of which there is a hole. In this hole a stick is placed. The 
part. of the stick which is inside the vessel is thick, and the part 
outside the cover is thin. To this thin part a piece of string is attached, 
and the ends of it the man, or the woman, hold in their hands, and 
putting one foot upon the cover to steady it, twirl about the stick 
with the string, first pulling one end then the other till the butter 
is prepared. A slightly different custom prevails in India. 

Phát and Phatah are Kashmiri proper names. 


ll, Das, das karawun dat chhukho ; 
Bébih khos tah móhmán chhukho ; 
Patakini yaf tah král chhukho ; 
Athih lúr tah piyádah chhukho ; 
Bronthkani basam tah sauiyds chhukho ; 





te 
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Shéstrov phéran tah khár chhukho ; 

Tah garah garah pádsháh chhukho ; 

Making a noise, you are a god ; 

A cup in your lap, you are a guest ; 

A basket on your back, you are a potter ; 

A stick in your hand, you are a messenger ; 

Ashes before you, you are a sannydsi ; 

An iron garment over you, you are a blacksmith ; 

You are a king in every honso. 

Axs. Grattah, a handmill. 

Dai is esteemed as a god in the house and sometimes worshipped. 
Cf. Panjáb Notes and Queries, Vol. III, 84. 

The cup in the lap, i. e., the hole in the upper mill-stone (called 
auhuk) in which the grain is placed. 

Yaf a cone-shaped basket used by potters for carrying their wares 
to the market. The hole into which the handle of the upper mill- 
stone fits (gud) is supposed to be like this, 

A stick in your hand, refers to this handle, called dérun in Kash- 
miri. 
The ashes of course refer to the dust that gathers before the mill- 
stone. 

The garment of iven, i. e., the upper mill-stone. 


12, Sará ausum ; sará ausum ; sarav khutah bud ; 

Manz wátis nah to phul aud. 

I've got a tank; I've got a tank ; it is greater than other tanks ; 

And yet it will not contain half a sesame flower. 

Axs. Bab, a nipple, an udder. 

Tel phul is the Sesamum orientale. 

This is also a proverb and quoted concerning a big, fat, man—with 
no brains. 


13, Herih wutsh hakar bunah raf sháfhan. 
A log of wood descended from above and was stopped (lit. seized) 
by the sand. 
ANS. Kang, a (man's) comb, (stopped by tangled hair). 


14, Saras andar madman: prydyth ; 
Wadavih gás, taup hénih áyih. 
Aunt gave birth to a child in tho lako ; 
We went to congratulate her and she came to bite us. 
Ans. Pambah lukhar, the nut-case of the Ewryale ferox, an 
aquatic plant, the seeds of which are eaten by the natives of the valley. 
Its broad, round, leaf lies on the water like that of the lotus, its 
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upper surface being in no way remarkable, whilst below it is covered 
with numerous, hard, sharp, and hooked spicula, with which the natives 
often prick themselves, when gathering tho seeds. 

JMMámani, mother’s brother's wife. 


15, Treh nanih ; treh khanih ; treh sávénih. 
Three are naked; three are coverlets; three are da-nishi 
; ; parda-nishín women. 
Ans. Kong-posh, a saffron flower. hi = 


16, Phulmut guláb tah tsatán nah kanh, 
The rose has bloomed and nobody cuts it. 
Ans. (Hindüs) Siriyth, | 
Qtusimáos) AfMb, J t0 P um 


17, Múmut murdah tah waddn nah kanh. 
The man has died, and nobody weeps. 
Axs. Lar, a house. _ 
A house is here compared to a man. It is said to be dead when 


its inhabitants are asleep or absent. 
The idiom is peculiar—literally it is ‘a dead man has died.’ 


18, Watharamut watharun shungdn nah kanh. 
The bed has been spread and nobody lies (or sleeps) on it. 
Axs. Tulah-katur, ice on the surface of water. 


19, Dar gayó, darbár gayá ; 
Ab díshit mar gaya. 
It went to court, it went to court ; 
(And) on seeing the water it died. 
Ans. Kágas (Kághaz, Pers.) paper. 
An impromptu riddle on seeing a court munshi drop his papers 
into the river ns he crossed over the bridge to the court. 


20, Wahá dris mahah wawem ; 
Kálah wuchham, pagah nah kwnih. 
I sowed mahá in a field of air ; 
Yesterday I saw it, but to-morrow it is nowhere. 
Ans. Térakdér rát, a starry night. 
Mahá (Hindist. mdash), Phaseolus max or radiatus. Mahah is the 


o ive form. 
21, Latih rust mewah kyah ? © 
What fruit is it without a tail ? 
Ans. Thúl tah nún, egg and salt. 
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22, Ad gaz mámanih dod gaz pitts. | 
A. veil one and a half yard long for my aunt who is only half a yard 
high. 
Ans. Sttsan tah panahdáv, needle and thread. 
Pts, is the long piece of cotton cloth thrown over the head and 
allowed to hang down the back of the Kashmiri woman. 


23, Bar dit khar natsán. 
Shutting the door the ass dances. 
Ans. Grattah, a mill. 


Asses, I believe, run about and kick up their heels when they bray. 
The noise of the mill in motion is supposed to resemble them. 

This is a proverb also, and is frequently quoted concerning the 
man who is full of words in his house, while outside be does nothing. 


24, Darakhti jánwárá ; darakhtas chhuh nah bihán 
Bachih kashi beshumár ; pháh chhuk nah zah diu án, 
It is a tree-bird (i. e., has wings); it does not sit on a tree ; 
It has young without number; it never hatches them. 
Ans. Gad, a fish. 


25, Kufhkufháliye, kut khatedyikhai; mukhtah yad barthai, mugal fupi 
ditsthai. 

O woman, you ascended to the second storey, filled your stomach 

with pearls, and wore a hat like a Mughal. 
Ans. Ddnas péth dekchih, (degcht, Pers.), a saucepan (of rice) 
on the hearth. 

Kuthkuthéléni, ancient Kashmiri for n very respectable woman, 
who generally sat in the kufh or kut. 

Kuf, the floor or floors between the ground-floor and the topmost 
floor of the house. 

The bubbling boiling rice resembles pearls. 

Mugal fupi = kuldh-i-mughal. 


26, Dár dit har natgdan. 
Shutting the window the starling dances. 
Axs. Yindar, spinning-wheel. 


27, Akahlad malare phakahlad pont ; 
Yatih byuth díndár, tatih byufh wont. 
Stinking water in a foul water-pot ; 
Where the religious man sits, there sits the baniyd. 
Ans. Gurguri, a smoking pipe of brass or copper (the huqqa). 
Malar, & big earthen water vessel holding between twenty-five 
and thirty sers of water, 
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Poni, water. This word is used only by the Hindás. The Musal- 
mans invariably say éb. — Ba 

Won, the shop-keeper is regarded by the people as the incarnation 
of all evil, and is therefore quoted here as the opposite of the dinddr 
man, Kashmíris have a saying :— Woni chhui ponmi kisarih tali, the 
shopkeeper is like water covered over with rice-chaff. 


28, Dulámih, duldmih mahanivyo, nar tih chhai nah rang, 
Más chon khandahákar, adij cháni rang. 
O round man without nrms or legs, 
Your flesh is like sweetmeat, your bones are coloured. 
Ass. Kharbuz (Pers. kharbusa), a musk melon, which is 
grown in great quantities all over the valley. It ripens about August. 


29, Sunah'sandis tdlawas, rupah sanzah lanje. 

Arifan dup Zárifas “ yimah kami ganje ?" 

Silver branches stretched across (lit. to a) a golden ceiling. 

Arif said to Zárif, “ Who tied them ?" 

Ans. Zalarih sund zál, a spider's web. 

Arif and Zérif are corruptions of the Arabic Arif (wise) and 
Zarif (witty). The names are most uncommon in the valley. I only 
know of Arif Band (Hindüst. Bhánd) an actor. 


30, Védrih manz wav kas ? 
Shan rétan ráj kas ? 
Who has the wind in the winter P 
Who has the rule for six months only ? 
Axs. Kul, a tree. 
Trees in Kashmir flourish for six months only, The remaining half 
of the year they are bare and are supposed to feel the wind. 


31, Wanai záv, wanai piydv ; 
Wanai wasit, natsanih dráv. 
It was born in the jungle; it gave birth in the jungle ; 
On coming from the jungle, it went out to dance. : 
Axs. Don, the stick with which the butter is churned, Vide ante 


Nos. 10, 81. 


A rascally red messenger. 
Ans. Maratgawdngun, red pepper. 
This pepper grows in the valley, and is a very favourite spice with 
the people. It is compared with the píyádah, because it sometimes 
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makes people smart for it," Piyddahs are those who “ look up" the 
Government debtors now and again. 
Harámzádah is here translated as a term of abuse as intended. 


33, Tauh zungii, tsudaháh zungá, uk sungú kulis peth; 
Tasund máz pádsháhan mungá. Timan tran chhuh kunui náv, 
Of four feet, of fourteen feet, of one foot up in a treo; 
Its flesh is liked by kings. There's only one name to the three. 
Axs. Khar an ass, khar an insect, and khar (or more properly 
kharbuzah) a musk melon. 


34, Saras andar paliyárih hand. 
A little hedge in (or round) the lake. 
Ans. Achharwál, eyelash. 
The eye is often likened to ponds and lakes. Cf. Canticles vii, 4. 


The simile well sets forth the appearance of a large, clear liquid. 


35, Saras andar kájiwafah hand. 
A little pestle in the lake. 
Axs. Lar, a cucumber. 
An immense number of cucumbers, melons, and tomatoes are raised 
on the gardens that float on the lake near Srinagar. For a good de- 
scription of these floating gardens cf. Moorcroft's Travels. 


36, Saras andar wukhlah hand. 
A little mortar in the lake. 
Axs. Héndawénd, a water-melon. 


37, Saras andar lorih hand. 
A little stick in the lake. 
Axs. Nadur, the stalk of the lotus (Nilumbium speciosum). 


It grows abundantly in the extensive lakes of Kashmir. It is 
about ten inches long and one and a half inch in diameter. 


38, Mongah trakas duchih kátsah ? 
Gámah shahrah dorih kátsah ? 
Andharishi korih kátsah ? 
How many half-grains are there in one trak of mong ? 
How many streets are there in the villages and cities ? 
How many virgins are there ? 
Axs. Sitárah, the stars (i. e., they cannot be numbered). 
Mong, Phaseolus maz or Radiatus. 
Trak, vide post No. 88. 
Dár is n street without shops. 
R 
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39, Dayih sanz Dayiygat ; 

Zalari sanz chheh záj ; 

Májih zéwán gubur tah 

Gubaras z&wán máj. 

(It is) the work of God ; 

It is a spider's web ; 

The mother gives birth to a son, 

And the son gives birth to a mother. 

Ass. Al, a pumpkin. 

The pumpkin is a very favourite culinary vegetable with the Kash- 
miris and all orientals. Its stems twine and intertwine all over the place 
where it grows. Vide cucurbitace in any botanical dictionary for a full 
description, 

40, Saras andar nárah-fáki hand. 
A little plate of fire in the lake. 
Axs. Pamposh, the lotus. 


41, Wuzalis gánas chhati kachih-piti, 
White lambs in a stall. 
Ans. Asas andar dand, the teeth in the mouth. 


Gdn is the underground floor of the house, where the kine, etc. 
are sometimes housed. 


Kachih-pit is old Kashmiri, and almost obsolete now,—the present 
words for lambs being chirrakaf and chirr. 


42, Lam tal tham tasor. 
Four pillars under a heap (of earth). 
Axs. Gov hanzah babah teor, a cow's four teats. Cf. No. 78. 
43, Sari, sari dyékhai, Padmánét, ragit dyutmai dab. 
O Padmán, you came by way of the lake, and I laid hold of yon 
and threw you down. 
Axs. .Khéni kadani, to blow one's nose (native fashion). Vide 
Nos. 63 and 138. 
44, Ohíst án jánwar (or jánwár) dijih dijah ; 
Andar chhus mdz tai nébar adijah ? 
What is that animal (that can be tossed) up and down; 
Inside it is flesh and outside bones ? 
Ans. Thúl, an egg. 
45, Máji chhak ránfas tah shuri dívatáh. 
The mother is a devil and the children are gods. 
Axs. Guldb posh, a rose bush (in bloom). 


a 
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46, Latih mikrás kas ? 


Hatfih mukhtahár kas 7 
Shan rétan raj kas ? 
Who has a tail (like) a pair of scissors P 
Who has a necklace on her throat ? 
Who has rule for six months (only) ? 
Ans. Katij, a swallow. 
The swallow generally arrives in the valley about the beginning 


of April and remains for six months. Its throat is a deep reddish- 
brown and hasa ring of dark blue round it. The lateral tail feathers 
are very long and give a remarkable, forked appearance to the tail. 
Cf. No. 54. 


47, 


Uthin lad májih záyih shírín dant kúr ; 

Shirin dani májih záyih ufhin lad kúr ; 

A sweet girl was born to a twisted (or crooked) mother ; 

A twisted (or crooked) girl was born to a sweet mother. 
Ans. Dachhahránfh, the vine. Cf. No. 39. 


Tsor zangah chhés tah pakán chhuh nah ; 
Zah kan chhis tah buzán chhuh nah ; 
Batah chhis diwán tah khéwdn chhuh nah. 
It has four legs, and does not walk ; 
It has two ears, and does not hear ; 
We give it food, and it does not eat. 
Axs. Tafhul (or Tafhuj), a large wooden dish out of which 


Musalmáns eat. It stands on four little wooden legs. Its two handles 
are the ears. 


49, Sah pakán báli, 


Trah tshanit nal. 

A tiger walks on the bank (of the river). 

And thirty (people) are round (or clinging on to) his neck. 
Ans. Bahats, a barge (towed up the river). 


Shamáas péth uk-tsurah ; 

Uk-taáris péth trah-teurah ; 

Trah-tedris péth kandi-záláh ; 

Kandi-zálas path Khojih Bábáh ; 

A fire-place on à candlestick ; 

On this fire-place (another fire-place with) three holes ; 
On this throe-hole (fire-place is) à hedge of thorns. 

On this hedge Kbája Bábá. 
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Ans.  A'sas pèth nast tah achh zah ; tath péth bumbah ; tah 
tamih peth kun dastár. (The body is the candlestick, over which is tho 
mouth); over the mouth (are) the nose and two eyes; over them tho 
eyebrows ; and on top of that the turban. 

Kashmiri fire-places are generally made of plastered mud with one, 
two, four, or six holes on the top to receive the cooking vessels. 
51, Yorah gatshán dawán dawdn ; 
Torah yiwan lut lut. 
Going from here running running ; 
Coming from there slowly. 
Ans. .Nébar nerun, to go out, (Aájat-i-bashart). 


52, Hakan hukan; dahih zangih pakádn ; tréh pon; tah shth kan. 
(It makes the sound of) hakan hukan; walks with ten feet; (has) 
three fundaments; and six ears. 
Ans. Dándah júri tah wayanwol, a yoke of oxen and their 
driver. 
The plough's creaking, as it passes through the soil, is supposed 
to say hakan hukan. 
53, Herih wuth jandah shah Jandah trawit. 
The mendicant descended from above, leaving his cloak behind him. 
Axs. Din, a walnut (stripped of its skin.) 
Any one who has seen a ripe walnut fall will understand this riddle. 


54, Sarah khatsak sar málah gandit ; 
Dunyá dyak tshandit kyah ; 
Garih dráyak garawol banit ; 
Kálachan lajtham panditbdi. 
You came up from the lake wearing a necklace on (your) neck ; 
You came wandering (all over) the world ; 
You left your house as the owner : 
In the evening you tried to make me think (or pretended) you were 
a panditánt. 
Ans. Katij, a swallow. 
Vide ante No. 46. 
55, Kirkichih dabas nábad wuras ; 
Tamich strat chhéh dbas péth. 
I will put sugar (instead of grain) under the grain crusher ; 
Its shape is in the water. 
Ans. Ainah (Pers. dina) a mirror. 
I cannot explain this riddle, nor any one also whom I have asked. 


56, Lard lazam, lará lazam satimis demdnas péth. Nah dupum dusilas, 
nah dupum chhénas. Pdnai karimas hatahbudi khánah. 
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I built a house, I built a house up in the seventh heaven. I spoke 
not to a mason, I spoke not to a carpenter. I built it myself (and all 
the) hundreds of rooms in it. 

Ans. Mánchh gan, a bee-hive, Cf. No. 60. 

Satyum ásmán, the seventh heaven, (falaku-l-aflák) the empyrean 
heaven. 

Muhammadans undoubtedly get their tradition of seven heavens 
from the Talmud. Cf. Hughes’ Notes on Muhammadaniem, pp. 91-95. 

The bees generally build their houses high up in the hollows of 
trees and rocks. 


57, Zahar chham tah bar chham ; 
Iájih sandih bágh chham ; 
Dushálah walit chham ; 
Nav lachh mukhtah gandit chham. 
I have (something which) is empty, and I have (something which) 
is full. 
I have (something) in the rájá's gurden, 
I have (something that) wears a shawl, 
And I have (something which) is adorned with nine lakhs of pearls. 
Ans. Makdyih wat, Indian-corn. 


Below are three variants of the same riddle— 


Hari thi 

Man bhari thé 

Ghane motion se jarí thí 

Báhir maidan dhartt par dosádlá orhe khart thé, 
Ans. Khet makké ki. 

Jat district, Eastern Jamná Canal, N. W. P. 


Hart thi 

Man bhari thé 

Sawd lakh moti jart thi, 

Rájáji ke hágh men, dushálá orhi kharí the. 
Ans. Bhuttd or makkt 

Hindi riddle. * 


Hari thi, man bhari the 
Lakh motion jari tht, 
Rájájí ke bágh men jatán khiláré kharí thi. 
Ans, Chhalí. 
Panjabi. 
Cf. Punjab Notes and Queries, Vol, I, 899, Vol. IT, 626 and Indian 
Notes and Queries, Vol. IV, 68. 
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58, Bath tali tsalán, laf tsaf gáv. 
A cow with its tail cut runs away under the bank. 
Ans. Náv,n (Kashmiri) boat. 


59, Sheyih trah dárih tah sheyih trah bar chhis, 
Sheyih trah gaz bar panah chhus, 
HRájas phirayo ruts wdsand, 
Tájas péth sonah manah chhus. 
It has thirty-six windows and thirty-six doors, 
It is thirty-six yards in width. 
It was a good thought of the Raja, (lit. turned over a good thought). 
On its crown is a maund of gold. 

Axs. Juma mashid (yd bad mashid) the great mosque in 
Srinagar city which was commenced by Zainu' | ábadin and finished by 
Sháh Jahán. Itis a very large four-sided building with an open square 
in the centre. There must be nearly one hundred windows in tho 
place, while there are only four doors; and its width is not thirty-six 
yards any way—the north and sonth sides are about 20 yards wide, 
the east side is sixteen yards and the west 22 yards. 

Wásaná is old Kashmiri, not used or generally known now-a-days. 
Khiydl is now used. 
The gold on the crown refers to the gilding of the domes of tho 


mosque. 


60, Larah lazam tarahdár ; 
Nah unmas chhán tah nah unmas khár. 
I built a splendid house; - 
I brought neither a carpenter nor & blacksmith (to help me in 
building it). 
Axs. AMüánchh gan, a bee-hive. Cf. No. 56. 


61, Alah, alah wáv kas? 
Bishtuk bayih kas? 
Kánah kánah latah kas? 
Who shakes with the wind ? 
Who fears bishtah ? 
Who receives kicks in his sides P 
Axs. Kul, a tree—bror, a cat—and léwan, a spade. 
Bishtah is an exclamation used to drive away cata. 


Akhá pakán tah thakán nah zah ; 
* Byákhá bihit tah wuthdn nah zah ; 
Byákhá wudanih tah bihán nah aah. 
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One goes on and is never tired ; 
Another sits and nover risos ; 
Another stands and never sita. 
Ans. Ab, water—zamín, earth—and dsmdn (yd nab), the 
firmament. 
63, Machih kadit münih thas, 
Taking it out of a large earthen jar and dashing it against tho wall. 
Ans. Kheni kadani, blowing the nose after the native fashion. 
If sitting in his house, the ordinary poor Kashmiri will fling the 
anot against the wall. Vide Nos. 43 and 138. 


64, Kurih hand dsam; duhas dsam phirit thérit yiwdn, kálachan dsam 
baras tal bihán. 
I have a little girl, by day she wanders hither and thither, at 
night she sits down by my door. 
Ans. Lr, n staff. 


65, Herih kanén khushkah grattah, hukh tah audur melih tath ; 

Tamt werih dlam pherih, péthim tsakuj pherih nah zah. 

Above is a dry mill, dry and wet will meet there ; 

For it the world will turn, (but) the upper mill-stone will never turn. 

Axs. As, the mouth. 

Ita roof is the dry mill,—where dry and wet food meet. The world 
will turn before the upper jaw will move, i. e., it will never move. 

Werih, (for the sake of) is very ancient Kashmiri. Khátirah or 
bápat or kyut is now used. 


66, Sar hukh zih píintskáni muyih. 
The tank dried up and the píntskáni died. 
Ans. Tsong, a lamp (diwd Sansk.); píntskáni, (Pers. Ziwa.) 
All I know about the pintskini is that it is a little bird with 
extremely small eyes. 


67, Shoni, shoni krandas, 
Akusuf zandas shurah sás. 
(It makes the noise of) shoni, shoni, in a kAilta, 
To one plant there are sixteen thousand seeds. 
Ans. Ganhár, the Amaranthus anardana and Gangeticus. 
The pearl ashes of this wood are used by washermen for cleaning 
linen. 
68, Dálah pethah minyimar ush tráwán, 
A hind sheds tears from off a hill. 
Axs. Batah phydrun, straining rice (out of a pot). 
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69, Ohízah hand chham ; nah chham zándn apur tarit nah yapur. 


I have a little thing;it does not know how to go across or to 
come across. 


Ans. Paliyár, a hedge. 


70, Wanas khase tabardár ; 
Akih akih dage sásá tsate ; 
Wanas wale gatakár. 
The woodcutter will go to the copse ; 
He will cut down a thousand trees with each stroke ; 
And will destroy the jungle. 
Axs. Nadid,a barber. Vide Nos, 112 and 129, 


71, Wanas kúns kyah ? 
What is young in the jungle ? 
Ans. Kamnahguchh, a mushroom of which large quantities are 
to be found in the valley. 
Kúns, young in age, in height, and experience. 


72, Wanas zyut kyah ? 
What is old in the jungle ? 
Axs. Duh, smoke. 
Zyut old in age and stature, etc. 


73, Kan kan gdso, phirit dso. 
O rustling grass, I have returned with you. 
Ans. Pulahor, a grass sandal, made from rice-straw (Oryza 
sativa). 
The straw is first twisted into a rope, and then interwoven to make 
a sole, which is fastened on to the foot sandal-wise. 


74, Báyih dapiyo? bápathar dapiyo? aurathar dapiyo ? karayo ho tah 
— call you brother? Shall I call you nephew? Shall I call 

you my husband's other wife's son ? ShallI put you to sleep P l 
Axs. Once upon a time there was a king, who died and left his 

wife and son and daughter helpless. The son, too, being very young 
could do nothing for a livelihood. However, they managed somehow 
to eke ont an existence. As soon as the son was old enough, he started 
to try his luck in some other country. But his mother and sister did 
not know where he had gone. After a time they got anxious about 
him, and thought they would go in search of him. They travelled to 


a~“ 


— 
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the same country as he had reached, and where he had been so prospered 
and behaved himself so wisely, that he had been appointed king. 
However, they did not know of this, By a striking coincidence they 
all met, and fell in love with one another; and the king married them 
both. In course of time the elder of the two bore a son, when it became 
known that she was the king’s own mother and the other woman his 
sister. Then it was that the other wife took the child up in her arms 
and spoke to it the above mentioned words. 
Ho tah ho, a lullaby. 


75, Muatabar mdjih chham gásuv záj. 
My venerable mother has n grass záj. 
Axs. Pahar, a cottage with thatch roof. 
Zij is a long piece of cloth worn only by pandilings, extending 
from the crown of the head down to the small of the back. 
This would seem to go against my note to No. 4, were it not for the 
qualifying adjective “ venerable.” 


76, Uláh karit chilas tgav, 

Mukhtah mandilah gandit dráv, 

Fáni buzuk, “ Av, áv," 

Tán khalkan zúdh tsáv. 

Taking God's name it entered npon forty days, 

And then came ont adorned with a turban of pearls. 

When the people heard tbat it had come, 

They got fresh lifo. 

Axs. Dáni, rice (in tho husks). 

Rice is the staple grain of Kashmir. The inhabitants live chiefly 
upon it. Rice land is regarded as the most valuable of all land. Rice 
is sown in April and reaped in September. The grain forms and begius 
to ripen within forty days of sowing. 

Uláh (for Alláh), the Supreme Being. 

Ohilas (for chihil), forty. 

Mandilah, a pashmina turban. 


77, Lard lazam tah bah táh, 

Andar bíthis gandar káv, 

Tim tih bithis tah bah tah. 

I built a house layer upon layer. 

Inside it sat young crows, 

They also sat one upon another. 
Ans. Dúngah, a covert boat for passengers. 

. The fore-part is left for the passengers. The boat-people live in 

E 





* 
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the after-part, which is separated and covered with matting. Ofton threo 
generations together thus pass their lives. 


Tah bah tah = Pors. Tah ba tah. 


78, Lam tal tham sath. 
Seven pillars under a heap. 


Ans. Honih hanzah babah sath, the seven nipples of a bitch. 
Cf. No. 42. 


79, Másüvis chhánis gásuv raz. 
Your uncle (hanging by) a grass rope. 


Axs. Tolah wor, the rope and earthenware vessel at the end of 
the tol. Vide ante, No. 4. 


Másü, mother's sister's husband. 


BO, Tatih lot kán, khu! ásmán, 
Yötih loi kán, wot Hindüstán. 
Thence I shot an arrow, (and) it ascended to the sky. 
Hence I shot an arrow, (and) it reached Hindüstán. 
Axs. Dakuk khat, a postal letter. 
The Kashmiri pandits say 
Al Kashmir, 
Janat nazir. 
They believe it to have been the first paradise in the mahá-yug. The 
Musalmins, also, regard it as a very holy country. 


81, Nah zah phufe (or phate), nah zah phdte, wasih sudras tshánte. 
It will never break, it will never burst, it will swim in the sea. 


Axs. Don, the stick with which the butter is churned. Vide 
ante Nos. 10 and 31, 


Sudr, contraction of samundar. 


82, Kuchhih hand dsam, tati dsam (surai khár wátdn. 

I had a little kut, it held only four kharwars. 

Axs. Dún, a walnut. 

The walnut flourishes in a remarkable manner in the valley. The 
fruit is cheap and good and largely eaten by the natives. Dún is tho 
word for walnuts generally. "There are four species, however, each of 
which is distinguished by a separate name. Vide Kashmiri Proverbs and 

ayings, p. 229. 
P Kaf, vide ante No. 25, 

Khár (or kharwár) a dry measure containing lbs 192, Its literal 
meaning is an ass-load (khar, an ass. Pers.) Cf. No. 33. 
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83, Nilapal tsakajal; wustah kurih dakah dyut ; wasit wut Khanabal, 

A great green stone,—the teacher's daughter pushed it, and it 
descended and arrived at Khanabal. 

Ans. Khywn, eating. 

The great green stone is the monthful of food, perhaps cabbage— 
the teacher's daughter is the tongue, which gave the food n push, and 
it reached the stomach (Khanabal). 

Khanabal is the name of a little village, where people disembark 
for Islámábád, Martand, ete. 


B4, Wanakis daras drih tah mataait, 

Amritah chhasan katgaiwan, 

Wuchh tas zangan páyilah katsat, 

Bezuwah chhasan natgatiwdn. 

The wood of the jungle has rings and bands, 

I wet it with the water of life, 

Look how many bangles she wears on her feet. 

I make the dead to dance. 

Ans. Don, the stick with which the butter is churned. 

Vide ante Nos. 10, 31,81. This stick has rings, ete., attached to the 
bottom end, 

The “water of lifo" is the milk. Hindüs of the country generally 
call it amrita. 
85, Lard lazam, lard lazam teandanawe dérat ; 

Sár Kashir path lazmas, totth luts harut. 

I built a house, I built a house of sandal-wood ; 

And put all Kashmir on it, yet it was light as a shell. 

Ans. Khat, a letter. 
Kashmiri paper is supposed to resemble sandal-wood in colour; 
hence the comparison. 
Kashmir is called Kashir by the Kashmiri. 


86, Herth wuth akhá, 
Buth karit trakhá. 
A (man) descended from above, 
Making his face (like) a trak. 
Axs. Al, a pumpkin. 
Pumpkins are trained to grow over skeleton houses. When they 


nro ripe they fall. 
Trak, a grain measure containing four and three quarter sers (fall). 


87, Zah batah phali tah ak rasah dám. 
Two grains of rice and a drink of juice, 
Ans. Dachhéh phul, a grape. 








XP 
" E v 
4 E 
" + 
LIBRARY 


CIMTRAL LIBRARY | 


144 J. Hinton Knowles— Kashmiri Riddles, [No. 8, 


There are several varieties of grape growing in Kashmir. ‘The 
variety here referred to is called Musatnd dachh. 
Dam = Hindist. Ghuanr. 


88, Akhd bihit bád o hawdwas ; 

Bydkha karán mdlas ráchh ; 

Tréyim pherán tsor kunj dlamas ; 

Timan tran chhut kunut nav. 

The first sits in the wind ; 

The second takes care of the property ; 

The third goes round the four quarters of tho world : 

To these three there is only one name, (T. e., the same name). 

Axs. Gdnfh, an icicle, a string used as a strap, or a kite (the 

bird of prey). 


B9, Watih pakán tah káv khanzán. 
Walking by the way and plucking a crow. 
Ans. Dachh khéni, eating grapes (on tho road). 
The vine may be seen in some parts of tho valley hanging in 
beautiful festoons about the trees on the wayside in a wild stato. 


90, Watih pakdn tah tsángij tsafán. 
Walking by the way and cutting the £sdngij. 
Ass. Tsut kheni, eating bread (on the road). 
This refers to the Hindüstáni chapáti (a flat cake). 
Tiángij, is à round piece of matting for sitting on. 
91, Kurih hand dsam, sui dsam pánas suét batah khéwdn. 
I had a litte girl, and she used to eat with me. 
Ans. Wáj, a ring. 


92, “ Abah gan gan, babah gan gan, kapar kichih kichih," son sikah 
bachah sairas dráv. à; 
(It cries) “abah gan gan, babah gan gan, kapar kichih kichil " (and) 
our Sikh boy goes out for a walk. 
Axs. Yindar, a spinning-wheel. 

The words in inverted commas are supposed to represent the sound 
the wheel makes when revolving. A Sikh boy is here mentioned because 
the top and bottom of the yandartul, (the little wheel of the spinning- 
wheel on which the thread being spun is wound) are fastened together 
with long hair; and a Sikh boy has long hair. 


93, Sah chhuh pakán rogih rogih. Shal chhis ratit mag. Ak Kkánahwol, 
zah kánahwáli gásah tuliav pak. 
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A tiger goes by the road side, The jackals lay hold of ita mane. 
One boatman, two bontmen pull it along with blades of grass. 
Ans. Bahats, the largest boat with a mat or straw covering 
used for the carriage of goods. 
Kánahwol, lit. the man who holds the kán, the hamatul, or long 
pole with which the boat is propelled. 


The blades of grass refor to the ropes made of plaited twigs and 
straw. 


94, Kalah tsutut, kalah tgutut ; kalas tghanimas tabar. 

Nilah Nágah tresh cheyan, Warah-mulih bizus khabar, 

His head is cut off, his head is cut off ; I struck at his head with 
an axe. He drank the water at Nila Nág, and the people heard of it at 
Bárámlá. 

ANS. Kalam (qalam) a reed or pen, (used in writing a letter 
at Nila Nag (or Wernág) ; which letter was sent to Bárámálá.) 

Reference is made here to the cutting of a reed with a knife to turn 
it into a pen. 

Nilah Nág, or the fountain of blue water, is a celebrated fountain 
ata little distance from Shahbád in the southern end of the valley. 
It is generally called Wernág (or Bernág) after the ancient name of 
the pargáná in which it is located. 

Warah-mul is the correct name for the town commonly called 
Bárámülá, a town at the north-west end of the valley, where visitors 
change horses and coolies for the bonts on their way into Kashmir. 
V, W, and B, are used indiscriminately by the uneducated, as among 
the Gascons, Spaniards and negroes. 


95, Shan rétan duh dahá tah shan rétan nah kinh. 
For six months smoke and for six months nothing. 
Ans. Hammdm, a hot bath. 
Kashmiris only use the hammdm for six months during the cold 
weather, 


96. Manz maidán hardmgashta, 

Wudih dit nárah tashtá. 

An adulteress in an open field, 

With a basin of fire on her head. 

Ans, Jajir, a smoking pipe. 

The jajir is compared to an adulteress because it is bandied abont 
from one man toanother. Everybody can take a whiff from it. 

Wud, the crown of the head; hence wudih dyun, to put on the 
crown of the head. 

Tasht or tast, a shallow basin of brass, otc. 
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97, Aurah wuth pandit treh dintáni gandit. 
A pandit descended thence with three girdles round him. 
Ans. Zin bor, a bundle of wood. 

In Kashmir the term pandit does not necessarily mean a learned 
bráhman. All Kashmiri Hindüs, on the assumption that they all belong 
to the bráhman caste, are called pandits. | 

Mention is here made of a pandit, because in former years when 
this riddle was invented, pandits only among the mnle inhabitants of 
the valley wore girdles like the Tibetans and Dárds of the present day. 
They gave up tho custom about five yoars ngo. 


98, Nilah palah talah gunasá draye, 

Lach lokah márit béyih túri tsdye. 

A snake came out from under a green stone, 

And (after) killing thonsands of people went back again. 

Axs. Shamsher, a sword. 

Gunas or afi (ôs), is said to be very poisonous. It is n round- 
headed, short, thick snake, and is black on the back, and yellowish on 
the belly. Various accounts are given of its length. Elmslie says, 
"a foot and a half," Vigne says, “about a yard long." "The gunas 
is said to be numerous in the Lár pargand. 


99, Gudah záf buh tah máj, adah záv bab, 

Doh panshéh dab gav záv buđi bab. 

First I and my mother were born, and then father. 

(After that) for five days nothing happened, (when) grandfather 
was born. 

Axs. Kapasi kul, the cotton plant. 

Gossipeum herbaceum, the common Indian *otton plant rises in 
Kashmir to nearly a foot and a half in height during the first year of 
growth. It is a pretty little plant. Its flowers are a bright yellow ; 
each petal being marked with a purple spot near tho base. The flower 
is succeeded by a fruit, which gradually becomes dry and then bnrsta 
into three or four valves, when the cotton-wool is seen issuing from it 
in all directions, The cotton is generally white. 


100, Dír darakhtan sangarmálan, 
Kus hékih lálan mul karit ? 
Trees upon the range of hills in tbe distance. 
Who can say (lit. make) the price of rubies ? 
| Axs. Kong, saffron wnich is grown in large quantities on the 
big, flat platean in the neighbourhood of Pámpür, about eight milos from 
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Srinagar. It is very expensive—about a rupeo is given for a rupee's 
weight. The flowers of the Crocus sativus are of a red colour, like 
rubies, 


101, Aubasih wolum baubasih ratit ; ditum barit. 

Méh dup,“ Phutum.” Torah khutum, Shah Totah zan. 

I pulled it down from above with a rope: I dashed it (into the 
water). I said (to myself) “It is drowned.” (Bat) it rose thence like 
a king parrot (meaning nicely). 

Axs. "lolah wor. The earthenware vessel at the end of the 
tol, vide description, ante No. 4. 

Aubasih, above, and baubasih, a rope are old Kashmiri. — Hérih 

péfh and raz are now always used. 


102, Yáni záv tani khut kant péth, 
When born it immediately climbed to the upper storey. 
Ans. Duh, smoke. 

The general plan of a Kashmiri house is :—First a ground floor, in 
which are two chambers with the small hall of the house. Then the 
second floor with three rooms. And over that the floor under the roof, 
generally consisting of one long chamber, where people usually sit 
during the summer, but which is used asa loft, for the storing of grain, 
wood, etc. during the winter. The latter is the kán£ (or kanéni). 


1083, Tal talí taláv khandn, 
Pádsháh garas lif karán. 
(Apparently) digging a very deep well, 
(But really) robbing the king's house. 
ANS, Gagur, n rat. 
This is also a Kashmiri proverb and quoted concerning a traitor. 
Cf. Kashmiri Proverbs and Sayings, p. 209. 


104, Mumut zindas thaph karit. 
A dead man leading the living. 
ANS. Guddmih gandit push, a beast held by a tether. 


105, Khyun, chun, tah trukun ; 
Gov kyut khurák, tah wárih kyut wawun. 
(Something) to eat, to drink, and to gnaw ; 
Food for the cow, and something to sow in the garden. 
Axs. Héndawénd, a water-melon. 
There is an amusing Kashmiri story, too long to repeat here, in 
which a foolish son is ordered by his father to go and get five things, 
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something to eat, to drink, to gnaw, to feed the cow with, and to sow 
in the garden; and the boy advised by a clever girl brings back a 
water-melon. Of. Madanakdmardjankadai (The Dravidian Nights), p. 63. 
for n similar incident. 


Wár a garden—generally used for vegetable gardens. 


106, Ati chhu£ tah ratun, 
It is in your hand,—catch it. 
Ans, Jshdi, a shadow. 


107, Four men went ont in a boat and gave two sers of rice to the 
boatwoman to cook for them. The boatwoman began to cook the 
rice. 

One of the party said :—Káko, har md ablahan tai karih, i. e., 
O father, take care that the starling does not get the better of the 
fools—meaning, See that the woman does not eat any of the rice. 

Whereupon another of the party said :—Brak tont karimas tah kor 
kun pai karih? i.e, I have broken its bill. What can she do now ?— 
meaning, I have got my eye on her, etc. 

Then another said :—Shdh wot dali manzi. Hána het hat karih, i. €., 
The king has reached the middle of the lake, and will run about with 
the boatmen— meaning, The rice is ready for straining. Now the 
woman will let fall some of it. 

On which the last of the party said :—Pétas khumáras, '* méh wai." 
{sth kyah karih. I will pretend that I have got a drunken headache 
(and ask her to give) it to me. What can she do to you ? 

Kák is a term implying intense respect for the person thus addressed, 
and is common both to the Musalmáns and Hindás. A son will thus 
address his father; the younger members of a family will thus address 
their eldest brother; and any very respected person outside the family 
may thus sometimes be addressed. But the father only is called simply 
Lák. I find kákká is the Muhammadan Singhalese word for “ elder 
brother," and edccá for *' father's younger brother." The latter word is 
also in use in Southern India. Kdkka is also used by the Malays of 
Ceylon for “ elder brother." I cannot trace the origin of the words. In 
Telugu kákká means “ father's brother," cf. also Ceylon A. S. Journal 
1867—1870, p. 11. | 

Kbhumár, sickness, headache &c., the effects of drink. Hico-water 
is often given to alleviate sickness arising from intoxication, 


108, Löjan wuhan than wuh. 
Twenty lids to twenty pots. 
Ass, Wk nam, the twenty nails on a man's hands aud feet. 
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- - 109, Chhatis bathis krahunt kav 


Timati karán fav táv. 
Black crows on a white bank, 
They are saying, “ caw, caw." 
Ans. Kágazas péth lfkhun, writing on paper. 
The paper is white, the words written thereon are black. The 
rustling of the paper, as you take it up to read it, ia supposed to be the 
sounds of the words (written on it) speaking to you. 


110, Athav nah tai; khorav nah tai; 
Zorav suétin pakán chhuh. 
M Neither with hands, nor with feet, 
(But) by its power it goes on. 
Axs. Saruph, n snake. 


111, Sundari phujkat wugandn balan, 

Wah wah mushkdr trdwan chhék, 

Zah thah khéwdn, ak thah tráwán, 

Tsurim thah shama sdlan chhék. 

O Sundari, you flowered on a high hill ; 

Well! Well! you are leaving scent behind you; 

Two portions you eat, and one portion you throw away 

(And) the fourth portion you burnin your lamp. 

ANS. ser, an apricot. 

The oil expressed from apricots is called Ahdli tél. Not much of 

itis used in the valley. Oil is also expressed from mustard, almonds, 


walnuts, and linseed. 
Sundari, a proper name (from the Sanskrit). 


112, Tghufis wanas qutil tsav, 
Tsatit kurnas kráv. 
A sawyer went into a copse (and) cut and gathered some wood. 
Axs. Mas kásun, to cut the hair. Vide Nos. 70 and 129. 


e 113, Herih wuts hat, 
Pharhang rat. 
+. A bit of wood descended from above, 


In a strong grasp of the hand. 

Ans. Kangani dini, combing the hair. 

Pharangé is à corruption of the Persian farangi. It here means the 
hand. Anything strong and capable is sometimes called pharangé in 
Kashmir. 

Kashmiri combs are generally made of wood, 
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114, Aparth taram khankah budd sahanth ditganam tahálah, 
Wuthit tah ratanas nálaħ. 
From that side an old woman, speaking through her nose, ran at 
me like a tigress, and jumped on me and held me to her breast. 
Ans. Nindar, sleep. 


115, Pak patsis, daph (or dap) shurén, bos pánas, wuchh mèh kun, 
Go to the guest, speak to the children, listen to yourself, and look 
nt me. 

Ans. A man had cooked a sheep's head and legs for himself, 
wife, and children, and had just served them up, when a stranger came 
in. The wife looked at her husband to know whether she was to offer 
their guest any of the savoury food. The husband replied in the above 
words, which mean—Give the legs to the guest, the tongue to the 
children, keep the ears yourself, and give me the eyes. 


116, Tsatit rang kat ? 
Ratfit mul kat ? 
What has colour on being cut ? 
What has value on being laid hold of ? 
Axs. Héndawénd tah mukhtah, a water-melon and a pearl. 


117, Gá(uj kurih han pot wiétsahnán. 
The little girl is teasing out the silk. 
Axs. Kangani, a woman's comb. 


118, Babo pyos, Májai pyos, 
Pyos nah pyos wutsh hai khyos. 
O Father, I fell down, O Mother, I fell down, 
And I had hardly fallen down, when a calf ate me. 
Axs. Peomut panah-barg, (Skr. parna-varga), a fallen leaf. 


119, Mut teul put dárih, 
Kulai hét atahbárih. 
The mad fellow escaped by the back window, 
Taking his wife on his back. 
Ans. Duh, smoke. 


120, Langi guri la! tráv, 
= Mukhtah gar chhdngare. 
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A one-legged (lit. a lame) horse kicked, 
And pearls were scattered, 
Axs. Muhilih suéti munun, to pound with n pestle. 
Chhángare is very old Kashmiri. Now-a-days the words chhéka- 
ranah yun, pareshán gatshun and chhakunah yun, are used. 


121, Wanas lévih kus ? 
Who will wash the jungle ? 
Ans. Rúd yd shin, rain or snow. 


122, Wanas duvih kus ? 
Who will sweep the jungle ? 
Axs. Wáv, the wind. 


123, Péwdn chhuh moha zan ; 
Samán chhuh kohd zan ; 
Tsalán chhuh trúrá zan ; 
It falls like a musquito ; 
Collects together like a great hill ; 
(And) runs away like a thief. 
Ans. Shin, snow. 


124, Navih lëjih gadi sat. 
A new pot with seven holes in it. 
Ans. Buth ya kalah, the face (which is likened to a new pot, 


because it is clean). 


125, Guris péth hust. 
An elephant on a horse. 
Axs. Khrávih péth mahnyuv, a man walking in pattens. 
I have heard something like this in Persian :— 
Chist án chíst dar jahán bisyár, 
Fil rå didam o bar asp sawár. 


126, Huti yut. 
(Going) hither and thither. 
Ans. Yéni yeruni, sorting the warp. 


127, Hul gandit batich natsán. 
Tightening her girdle the duck dances 
Ans. Pruts, à little apparatus forming part of the spinning- 
wheel and intended to receive the thread, 
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This is also a saying, cited against a woman, who wishing to quarrel, 
goes and unites in a “row” close by. Kashmiri women have terrible 


tongues and most shrill voices. At the time of quarrelling they screech, 
shout, and dance till they are too hoarse and too tired to go on. 


128, Záme, zuse, punde, ase ; 
Nét sanán karih tirthan, 
Warih waryas nunut dse ; 
Nishih chhut tah parzantan ; 
He will yawn, cough, sneeze, and laugh ; 
He always bathes at the sacred places ; 
Year in and year out he will remain naked ; 
He is near to you, recognise him. 
Axs. Buth, the face. 


129, Avah maháráj sávah jangas tulundvanas gatakar. 
The mahdrdj came and entered into the fight and destroyed (them). 
Axs. Mas kásun, to shave the head. 


Gatakar tulunawwn, lit. to cause darkness to arise. 
Vide Nos. 70 and 112, 


130, Gugusi gugusi gugáliye gajih tih gugus kad, 

Bah (or buh) nai kadai rindáliye atih chhuh bihit thag. 

Be careful, O woman, mind and take it out of the oven. 

I will not take it out, O woman, (because) a robber is sitting there. 

Axs. Zandnah jorá dsah, yimav tguchih dsah karit, gajih mans 

thavimatsah. Tamih waktah wot timan nish ak begánah. Akih zanánih dup 
bčyis kun titat path, yuth nah sih puts bozih, zih tsuchih kad gajih manzah, 
Tami dyutus jawab, sih buh kadah nah, tikidzih yih mahnyuv chhuh atiti. 

There were two women who had made some bread and pnt it in 
the oven. At that time a stranger came to them. One woman said to 
the other in such a way that their guest might not understand, “ Take 
the bread out of the oven." The (other) woman replied, “I will not take 
it out, because there is a man there.” 

Gugusi, gugusi, gugáliye, rinddliye, are words merely made up for 
the occasion in order to deceive the stranger. 

I protested against including the above in this little collection ; 
but everybody, that I asked, declared it was a riddle, so I have put 


it in. 


131, Ayeyas tah gayeyas ; 
Kuki lanjih becheyas ; 
Mudur ásas tah kut gayas 7 
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I came and I went ; 
I sat on many branches ; 
I was sweet—and where did I go? 
Axs. ANindar, sleep. 
Kuki is old Kashmiri. Wéryah, séthah, are now used. 


132, Anzinih hande nágarádo, anzinih kudanai pawo ; 
Ohháni guruk nah, králi thuruk nah ; pánai byutuk suwo. 
O spring of the goose, the goose made its way to you ; 
No carpenter cnt it, no potter formed it; but you of yourself 
became hardened (lit. sat hard). 
ANS. ‘Tnlah-katur, ice on surface of water. 


133, Hápat kandur; breth pandit; talim poni hyur khasán; breri bráh- 
man; gagar suts; káshuri párimi ; shal gádah-hánz ; thapal sarráf. 

Bears (are) bakers; stupid people (are) pandits ; the lower waters 
flow up; cats (are) bráhmnans; rats (are) tailors; Kashmiris (are) 
Panjábis; jackals (are) fishermen ; usurpers (are) bankers. 

Axs. JPurshiydr, the name of a ghátf in Srinagar city just 
below the second bridge. 

A man was going to a village, when he was met by another man, 
who asked him where he was going and whence he had come. He 
replied as above that he had come from the place where bears were 
bakers, etc., etc. 


134, Khatis andar mdz küchih hand. 
A little piece of flesh in the cupboard. 
Ans. Zyav tah as, the tongue in the mouth. 
Khat is a small cupboard let into the wall, wherein Kashmiris 
generally store rice, milk, etc., to preserve them from rats and cats. 


135, Balas péth kdlah saruph, lat tah kar milawit, 
Aurah áyas Zuhrah Khotan laf ninas gilawit. 
A black snake on a hill with its tail and neck together, (lit. making 
its tail and neck to meet). 
Zuhrah Khotan came over and wrenched off its tail. 
Ass. Kuluph, a padlock. 


136, Tsor chhis rabis mandán ; tsor chhis khandam füri ; zah chhis chard- 
gánah ; sah chhis tir-anddzah ; ak chhus morchhalah Rardn. 
She treads the mud with four; four are dishes of sweets; two are 
lamps; two are archers; and one fans her. 
ANS. Gáv, a cow's feet, teats, eyes, horns, and tail. 
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137, Apdrih bal dot p&wdn ; 
Yapárih bal shin pěwán. 
On that side of the hill hailstones are falling; 
On this side of the hill snow is falling. 
Ans. Kéddi yindar, a cotton-carder. 


138, Yak mashtde do darwázah ; 
Ao miydn tráo potásah. 
One mosque (with) two doors ; 
Come, sir, and bang on it. 
Axs. Khani kadunt, to blow one's nose, (native fashion). 
Vide Nos. 43 and 63. 


139, Soyih tal poyih lëj. 
A potfull of rice under a nettle. 
Axs. Kukarih hans púti khej, a hen with her brood. 


140, Sundará ditham-dud kamání ; 
Nah marth shistarah nah marth nari. 
I saw a beautful woman—an arch of smoke ; 
She will not die by iron, she will not die by fire. 
Ans. Duh, smoke. 


Notes on a Donative Inscription of Vidyádhara Bhanja, belonging to C. T. 
Metcatre, Eso., Commissioner of the Orissa Division. (With a Plate.) 
—By R&senpravkta Mires, LL. D., C. I. E. 

The muniment is inscribed on three plates of copper, each mea- 
suring 6 x 34 inches, the thickness being about one-tenth of an inch. 
The plates are held together by a stout copper ring surmounted by a 
cast copper seal bearing in relief the name of the donor aud an effigy of 
a lion couchant guardant. The plates are of cast metal, roughly ham- 
mered, and having all round a slightly raised edge. This edging is de- 

to prevent injury to the record by friction. The record is en- 
graved on the second face of the first plate, and on both faces of the 
other two plates, each side comprising 7 to 8 lines of matter. On tho first 
side of the first plate there are indications of letters traced with a steel- 
pointed style and afterwards smudged. Such tracings are also notice- 
able on the other plates, and they suggest to me the idea of the plates 


+ 
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being palimpsests. At first I was disposed to think that the tracings were 
the firat outlines made for the guidance of the engraver ; but I find this 
idea is not tenable, inasmuch as the tracings appear sometimes below and 
sometimes above the regular lines of the engraving, and not engraved 
over, as they should have been, had they been the first outlines. The 
finished record is deeply engraved, and, except in a few places, the let- 
ters are in a fair state of preservation, 

The letters of the record are of the Kutila type merging into the 
modern Devanágarií form. The vowel: retains the old three-dotted 
form; the e is indicated at times by a slight curve at the hind part of 
the top line, and at other times by a curved line behind, as is usual now 
in Bengali writings. The letters | and » are alike in shape, being 
differentiated only by the omission of the top line, as was the case in 
the Bengali of the last three centuries. The j is also of the form of that 
letter in Bengali. But the f, d and bh are of pure Kutila type. 

The language is pure Sanskrit, though, as is usual in records of 
this description, it is disfigured here and there by errors of spelling ; 
slips of grammar are also not wanting. I have pointed out the more 
prominent of these errors in parentheses. On the whole the record 
does not in this respect differ from its congeners found in other parts 
of India. In the neglect of punctuntion the record beats the attorneys 
of England. 

The most remarkable feature of the record is, however, the absence 
from it of the prosy details which characterize ancient Indian grants, as 
also the title-deeds got up by English conveyancers. We altogether miss 
the “to have and to hold and to possess so familiar to us in modern 
English deeds of sale or gift. In medimval Sanskrit deeds, the field pro- 
duce, the forest produce, the produce of water, with all that is under the 
ground or above it, are carefully noted, also exemptions from Government 
demands; but nothing is said of them here; even the important item of 
the boundary of the land given is not mentioned. | 

The subject of the gift was a village named Tunduráva, in the dis- 
trict of Vimalabhanja, but I have failed to trace it in our maps. Judging 
from the word Bhanja, which occurs both in the name of the district and 
also as a surname of the donor's family, I am disposed to think that we 
must look for the locale somewhere in the present tributary state of 
Mayürabhanja, in the north-west of Orissa, But the evidence is too 
slender to be of much value in this respect, particularly when it is borne 
in mind that the word Bhanja was borne as a surname not only by the 
Rájás of Mayürabhanja, but also by a family of Rájás in Gumsur, as also 
by the Rájás of Keunjhar. The last, however, were scions of the Mayüra- 
bhanja dynasty, whose initial date was not older than two hundred years 
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ago, and therefore could not have had any part in making the grant, The 
village or town, in which the Raja was present when he made the gift, 
bore the name of Valjalvaká, and this too is not traceable. Babu 
Dharitrinath Deva, a relative of the Bhanja Rájá of Mayürabhanjn, in- 
forms me that he knows of no place of that name, and that Vimalabhanja 
was never a second name of Mayürabhanja. I have not yet succeeded 
in getting any information in regard to this place from Gumasur. 

The donee was one Bhatta Darukhandi of the Data sept (Pravar..) 
of the Upamanya gotra. He belonged to the Bahvricha S'ákhá of the 
Rig Veda. His fathers name was S'ürideva, who was the son of one 
Gaurichandra. 

The donor describes himself as a Mahárájá, but the names of his 
father and grandfather occur without any regal prefix. The great- 
grandfather, however, is described as a Raji, and we may safely pre- 
sume that the epithet is expected to be assumed in the two intermediate 
cases. The names stand thus: 

Raja Vranabhanja Deva. 
Divabhanja Deva. 
Sílibhanja Deva. 

Mahárájá Vidyádharabhanja Deva. 

The last claims to have been a devout worshipper of Mahádeva 
(paramamáhesvara), and this declaration is emphasized by the two in- 
troductory stanzas which praise the attributes of that dread divinity, 
Of his race the only information vouchsafed is that he was an “ orna- 
mont of the Bhanjana race" (Bhanjana-kula-tilaka), It is obvious 
from this that the words Bhanja and Bhanjana are synonymous and 
exchangeable, but it helps to take us no further. We possess no ac- 
count whatever of these Bhanjanas. Babi Dharitrináth Deva has not 
heard of the name of Vidyádhara in the Bhanja genealogy, nnd knows 
nothing of him. He has not yet been able to obtain for me a copy of the 
family tree of his relative, and in matters of this kind memory is not nt 
all reliable. Few persons in ordinary life can correctly recite the names 
of ten of his ancestors, and few would attempt to do so. In the absence 
of positive information I am disposed to think that I have in the record 
before me tho names of four members who are now quite forgotten in the 
annals of the Maytirabhanja dynasty. I am disposed to think, too, that 
there exists no complete record of the family from the date of its origin. 
Only a few of the Tributary Mahal chiefs can appeal to any record of an 
older date than two hundred years, though several of them have un- 
questionably exercised their chiefships from generation to generation for 

ch lon iod. 

E "The victi grins no date. This isan unusual peculiarity, the rule 
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being otherwise, though the era used has often caused, in the absence 
of precise indications, considerable trouble to antiquarians. It would 
seem that the practice of issuing copper patents was recent in the 
country where Vidyádhara issued his grant; at any rate his court 
paudits must have been very ill-informed about the fundamental re- 
quirements of title-deeds, not to adopt the niceties of conveyancing 
terminology. I have stated above that the letters are of the Kutila 
type merging into the modern Devanágari, and this fact would suggest 
the idea of their being between four and five hundred years old, and the 
deed to belong to the fourteenth or the earlier years of the fifteenth 
century of the Christian era. In the present state of my information, 
I regret, I cannot speak with greater precision. 

The concluding part of the deed gives the names of the attesting 
witnesses. The first name is that of the minister, Bhatta Stambha 
Deva, who put his ‘mark’ on the deed for its ratification. The Sanskrit 
word used to indicate this is hinchhita, which means ‘marked,’ but I 
suppose itis intended to imply the impressing of the deed with the 
great seal of the State. The epithets applied to his name are not very 
clear, The first word is the most doubtful; it reads very like Srishtht 
which probably stands for Sreshfthi,a ‘banker.’ This man came from 
the Kalinga country, was a worshipper of Siva, whence Malddevya, and 
endowed with great energy, fejahika. The last word is of doubtful im- 
port. The second witness is named Kausika. He caused the grant to 
be ‘entered’ (pravesita) in the Bibbd. Kaufika has no epithet of any 
kind attached to his name. He was obviously an officer of an inferior 
grade, and he bas not even the courtesy Sri assigned to him. The 
word bábbá is not Sanskrit. I take it to be the sanskritized counterpart 
of the Arabie Péb, which in the plural form of Abwéh or cess became 
current from the date of the first settlement of the Muhammadans in 
this country. One meaning of the word is a book, chapter, or section, 
and I imagine it stands here for a registry book or that chapter 
of it in which a record was kept of rent-free grants. I draw this in- 
ference entirely on the strength of the word pravesi/a ‘entered.’ The 
composition of the deed is attributed to Sri Khamba, the minister of 
war and pence. The engraver was one Kshasáli Kuméürachandra. In 
this I take Kumárachandra to be the personal name and Kshasili the 


name of his caste. 


Translation. 


May that which can destroy the life of the wielder of the flowery 
arrow (Cupid) ; to whose mass of light the weak crescent is an object of 
overthrow ; which is the refulgent lamp for the illumination of the re- 


uU 
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gious of the threefold world; which is fair as gold of the purest touch? 
—mnay the eyebrowless eye+ of Hara be victorious ! 

May the waves of the heavenly river of Sambhn, which play like 
the hoods of the great serpent, which glisten bright as the light of 
the rising moon, which dance like the crests of the spurs of the snowy 
mountain, which rise like hands at the commencement of a dance, which 
are radiant, and destroy sin—may they protect you ! 

Prosperity. The auspicious dweller of the victorious Valjalvaká, 
the home of fortunate victory * * * the ardent worshipper of Maheé- 
vara, the devoted to the feet of his father and mother, the ornament of 
the Bhanjana race, Mahárájá Sri Vidyádharabhanja Deva, the grent- 
grandson of Sri Vrapabhanja Deva of manifest merit * * and 
totally devoid of the sins of the Kali age, the grandson of Sri Diva- 
bhanja Deva, the son of Sri Silibhanja Deva, according to the desert 
of cach, welcomes, respects, acquaints and orders the people, inhabitants, 
subordinate chiefs, receivers of income, village officers and others of the 
prosperous district of Vamalabhanja. Everywhere there is happiness. 
it has been our fortune, for the promotion of virtue for our parents and 
ourselves, to present in due form with the usual pouring of water the 
village of Tunduráva as it is bounded now in that district, to Bhatta 
Dárukbandi, of the Upamanya gotra, Data Pravara, the grandson of 
Gaurichandra, son of Sari Deva, and a member of the Bahvricha Srotriya 
branch, out of respect for his merits, for the period of the duration of 
the sun and the moon. It should be the duty, for the sake of the great- 
ness of the merit of charity and our request, for future kings to protect 
this grant. Thus has it been enjoined by the ordinances of religion. 
Earth has often been given away by Sagara and other kings, and the 
merit thereof has belonged to him to whom the earth belonged for the 
time being. Whoever resumes earth, whether it be his own gift or that 
of another, is, along with his ancestors, born as a worm and rots in 
ordure. Let there be no doubt, O kings, about the merit from the fact 
of its being another's gift. The merit of protecting others’ gifts is in- 
finitely greater than that arising from one’s own gift. Knowing this and 


* The epithet kanaka-nikasha is in frequent use in Sanskrit poetry, but the 
oxplanation of it is of doubtful propriety. They say it means tho mark loft on the 
tonchstone by gold; but surely that mark is nothing very bright. I take it to 
mean pure gold which has stood the test of the tonchstone. x ; 

+ The word is vibhrunetra, an eyo without an eyebrow. The object of using tho 
epithet is to indicate the third or crescent eye of Siva over which there is no 
eyebrow. The fact of the word for oye being put in the singular number confirms this 
interpretation. Had the word been babhru tho translation would have been ‘ tawny,’ 
but that would not have been sufficiently distinctive, as in art all the three ceyos of 
Siva are painted of a tawny colour. 


vY 
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knowing that the duration of man's life and fortune areas unsteady as 
water on a lotus leaf, no man should destroy the good actions of others, 
Marked (sealed) by the Minister Bhatta Stambha Deva, who is a banker 
(by caste) of Kalinga, a worshipper of Mahideva, and highly energetic ; 
entered in the Bábbá (register) by Kaudika; written by Sri Khamba, 


the minister of war and peace; and engraved by Kshasálí Kumára- 
chandra. 


Transcript (see Plate IX). 
(First plate.) 

U x aq GmRueanmunnfaereeen(w) afa- 
x | ema San (n) aea faqaanaar- 
8 | adaa man(n aa 
e| wen uwrr(fzi)s a war: ufaeremrzr- 
V | ais fas: u(ur)srrasruewsreu ka) n- 
€ | wfeer mataa) aaant faan £4 g xt- 
© | fer & man(n aA aafaa naa: gra- 


=i aAa: wre al) aafaa IAR- 


(Obverse of second plate.) 

yi x(a)fer fa (IT) aaa: gaeran- 

z | maam (fx) afa x X RAWARAT TT- 

a | a Ñ (fa) Zamagna nna ) Ra- 

el € quarum) stfanga "HI Stf- 

y | Mayet ga: ARR WII(E)fa- 

€ | suri agaaga HETET- 

ol fiamra Raa a:) pg) aama) 
(Reverse of second plate.) 

l faux srarfeafeseemtt(asafafa- 


1. The word bhanja has been everywhoro written with the cerebral & thus : 


T31. 
2. ‘The lotiera aro doubtful in this name. 


TU 
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2 | was Gury aaaf gate I- 

2 | eqaifenfa wad aaa: fuqauUna- 

8| gè afe puquriciamauq(q)etar- 

y | Warm: urs) wrarfastigag wagr- 

4 | fies’ = (SI) eames RISE aq at (fa) aur- 

e| ageata fafaa ngama m) x x x x x 
S| Suara gaf agaaa aeaatfaar- 


(Obverse of third plate.) 
Tila ata: THT (srt fcm) afram qga(a:) HIZTE- 
2 | zu "re ufeurfzargifemzur aay- 
3 | ANIRAA Trure WÍA*IAISUR: 
e | yay aa wane as fera· 
y | wur zara) xrsifer: anaf faia aq uat 
4| fewer wu wer wein eur wrewi aT 
ol xr wa aque) a fasala) wet (fa:) war fa- 
(Reverze of third plato.) 
* | efe: ae werd(i) Wr Tang 4: uxaud- 
21 fa ufa Saar qana wiesar«ut TUT 
& | "(r) xfe maaa aeaa faaagra- 
8| wsupüfaew anna (fH) «qz T 
wu |o fe wae gestae fear(ar pened xifimfa- 
«1 ¥ aeeadafesat Stagerncaaet (fe) arr at- 
© | awafaald) mitur fafai erfeufazzDw (faafe) f (=n) wR- 
=| x safa (af) Ga) gaga RA (U) x x | 


1. Five letters are unintelligible. 
9 I know of no Data Pravara. The second letter (W) is doubtful. 
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Notes on tho ancient mounds in the Quetta District —By Mason 
J. F. Garwoopn, R. E. 


(With a Plate.) 


Now that portions of Baluchistan and Southern Afghánistán are 
rapidly becoming settled countries under British rale, doubtless men 
of science will begin to devote some attention to the mounds which are 
spread abroad throughout the district. Up till recently, what with the 
country being unsettled and constant changes of officers taking place, 
the little information that is forthcoming regarding these mounds is 
hard to be got at. It is for the most part a personal record, and the 
persons are constantly shifting on the scene. 

I had occasion recently in my official capacity as an officer of the 
Military Works Department to make some considerable excavations in 
the Miri or citadel of Quetta, and finding the results from an archmologi- 
eal point of view interesting, I have endeavoured to find out what has 
been done before by others in investigating mounds in the district, and 
purpose to put this now before your readers together with my own 
experience at Quetta. It will I hope be of advantage when the re- 
searches are taken up by experts, if some little information as to what 
has been noticed by those first on the spot is readily obtainable, 

These mounds are very numerous throughout the district, some 
being of very large size. They vary from small hillocks up to large 
masses of earth, like the Quetta Miri, the base of which is an oval 600 
feet long by 400 feet wide, and which rises 80 feet above the plain. 
These mounds may be, and very probably are, of different origins, and a 
few of the small ones may be even natural; but the true mound of which 
I write is manifestly artificial, and for the most part there is no sign of 
excavation in the neighbourhood. Accepting the conclusion that the 
mound is artificial, I argue that when no trace of excavation appears, we 
may be sure that the mound is of great antiquity for the dust storms of 
the country to have filled up the hollows from which the earth for the 
mound was taken. 

Some officers quartered at Thal Chotiali a few years since took con- 
siderable interest in investigating the mounds there, Col, Sturt, Bo. S. C., 
found in a hole in a mound between Dubber Khot and Thal two or three 
gold and a number of silver coins which were sent down to the Royal 
Asiatic Society at Bombay and the inscriptions deciphered by Mr. 
Rehatsek. The coins were from Baghdad and abont six or seven cen- 
turies old. Brigadier Adam, Q. M. G. of the Bombay Army, Col. Sturt'a 
successor, informs me that he searched the mound afterwards and found 
nothing of interest, nothing except broken pottery which he believed to 
be modern, 
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There is a very large monund near Kila Abdullah in the Peshin plain 
at the foot of the Khoja Amran mountains. In 1881 Capt. (now Major) 
Lock, Political Agent, Peshin, dug into this mound under the orders of 
Col Sir Oliver St. John, K. C. S. L, R. E. Major Lock is on furlough, 
but Sir O. St. John has kindly supplied me with his recollections, which 
I will give as nearly as possible in his own words, 

* Underneath layers of mud, charcoal, or rather charred wood, and 
bones were a number of small rooms built of very large baked bricks, as 
far as I can recollect about 18 inches by 10 inches by 6 inches. These 
bricks had no markings or inscriptions of any sort." 

"In the rubbish were found fragments of pottery, bits of glass, 
copper, brass and iron. Two at least of the fragments of pottery had 
been bottoms of basins or round dishes and were glazed yellow, with 
indented and separately coloured figures on them, in both cases, of men 
leading goats. The best of the two I gave to the British Museum in 
1881. What became of the rest of the things I do not know. The 
excavations were incomplete when I left.” 

The Quetta Miri is a mass of indurated clay. On the top were 
a few old houses, probably occupied formerly by the maliks of the 
village or small township of Shálkot, the houses of which were group- 
ed together under the shadow of the Miri. ln 1583, before I came 
to the district, the base of the mound was cut into for a magazine, 
and previously to that some tunnels had been run well into the mound. 
Nothing of partieular interest seems to have been found, or my prede- 
cessors would bave left some record of it. Some bones I hear were come 
across, including some human bones, the only ones found at any time 
recently in the mound. 

Abont a year ago I commenced clearing the top of the Miri for some 
buildings. This necessitated cutting the top 15 feet off the mound, besides 
excavating in places to an extra depth of about 5 feet or 20 feet in all. 
During these excavations one could not fail to be struck with the peculiar 
constitution of the material of which the mound is composed. In every 
direction the soil is permeated by bones, broken pottery, ashes in layers, 
and charred wood or charcoal. The bones are said to be the bones of 
domestic animals, but of what animals I do not know nt present, but 
have sent samples to Calcutta for identification by competent anatomists. 
The remains got comparatively few as the depth increased, but were 
always present in considerable numbers. Near the top very large 
jallás ov ghards frequently occurred ; no such articles of pottery are 
I believe now made in the district. The general impression, left on the 
minds of those of us who were constantly present during the earth 
clearance, was not that the remains were necessarily of any very bigh 
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antiquity, ns that the mound must have been occupied by constant suc- 
cessions of people for an indefinite period. I am still quite puzzled to 
account for the presence of so many lumps of charred wood at con- 
siderable depths, most of them quite fresh and shewing the grain of the 
wood, From Sir Oliver St. John's account the same peculiarity was 
noticed in the mound at Kila Abdullah. The charcoal of course might 
be of any age, being comparatively indestructible, but its existence in 
such large quantities in the aggregate is very puzzling. The buildings, 
I do not think, are likely to have been periodically destroyed by fire, as in 
some of the old Greek towns, and the presence of the lamps of charred 
wood is more probably due to some use the mound was formerly put 
to; but this of course is mere personal conjecture. 

The articles of interest, few in number, which we found in the 
Quetta Miri, have been sent to the Indian Museum at Caleutta. There 
are some fragments of pottery of an archaic type, which were found in 
the lower strata of the excavations, and also a ringstone and jasper 
corn-crusher, which the Museum authorities think are probably pre- 
historic. They were found on a low level, but higher than the Greek 
statue afterwards unearthed. There was also found a small bronze 
vessel which may be Greek; and at the lowest depth attained to, and 
near the centre of the mound in plan, a bronze or copper statue of 
Heracles, 24 feet high, holding in his left hand the skin of the Nemean 
lion (see Plate X). The statue, which was much corroded but otherwise 
nearly perfect, was found standing nearly erect, bedded in hard clay. 
The ground below and around was carefully excavated to a distance of 
several fect, but nothing further was found except a few animals bones, 

At a medium level was discovered a small vase of common pottery, 
with angular markings in paint round the swell of the vase below the 
neck. I am anxious to find out the probable date of this vase, as Major 
Shepherd, R. E., found a lot of pottery with similar markings on it near 
Bellali (ten miles north of Quetta) in 1885. There is a large miri near 
Bellali, but in Major Shepherd's absence in England I have not been able 
to ascertain whether it was in the miri or elsewhere that he found it. 
Nothing more of interest is likely to be discovered just now in the Quetta 
Miri, but in considering the comparative poverty of our findings in such a 
promising site, it must be borne in mind that the excavations only went 
down to a depth of 20 feet out of the total height of 80 feet of the mound, 
and anything of extreme antiquity would probably be found lower down. 

Our excavations having connected this district with the Greek period, 
at least ought to encourage others more competent to carry the investiga- 
tions of these mounds further, and Capt. Lock's discoveries at Kila 
Abdullah in 1881 seem to have been even more interesting. 


i —— — — ——— 
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The Mother of Jahingir,—By H. Brevgnipor, C. S. 

It is curions that there shonld be any uncertainty nbout the name 
and family of Jahángír's mother. He was born in August 1569 at 
Fathpur Sikri in the house of Salim Chishti, and it was to be expected 
that the historians who have so carefully chronicled the circumstances 
of his birth, would tell us who his mother was. But apparently none 
of them mentions her name ; or, at least, none of them does so in his 
narrative of the birth. Jahángir is equally reticent in his autobio- 
graphy, and so English writers have fallen back on tradition and con- 
jecture. This much seems considered certain; the lady was a Hindi, 
and it has been suggested that this is the reason why she has not been 
named by the Muhammadan historians, I should think, however, that if 
Hinduism has had anything to do with the omission, it is more 
because it made it difficult for the historians to know the name, than 
because of bigoted feelings, or an unwillingness to hint that Jahángir 
was not a pure Mogul. Jahangir has no scruple about mentioning his 
Hindú wives and their progeny, and though he speaks with horror of 
Muhammadan women marrying Hindüs, he has very little blame for the 
converse practice, Barring a few bigots like Badáoni, it may be ques- 
tioned if the Muhammadan subjects of Akbar and Jahangir had any 
serious objections to the marriages with the Rájpüt princesses. Indeed 
Sir Wiliam Sleeman tells us that he has heard many Muhammadans 
attribute the decline of their empire to the discontinuance of the 
practice. Muhammadans might object to the ladies being allowed to 
remain Hindüs, and no doubt Akbar caused scandal by allowing his wives 
to sacrifice to fire in his palace, but the fact that tho wife was a Hindü 
by origin would be no objection. Rather it would be considered meri- 
torious to convert a Hindü to the true faith and then marry her. 

Now if the lady who was Jahángir's mother was a Hindú by origin, 
she can hardly have remained one, or she would not have been placed 
in the cell of a Mubammadan priest nt the time of her confinement. 
Nor would she have been buried after denth and a Muhammadan tomb 
erected over her. Still less could she continue a Hindü, if, as Mr. 
Blochmann thinks, she received the title of Maryamu-z-Zumáni, “ the 
Virgin Mary of the age." That it was ignorance rather than prejudice, 
which prevented historians from giving the names of their emperor's 
Hindú wives, may be perhaps inferred from tho fact that we find two 
ladies described by the name of Jodh Bái. Now Jodh Bái is not the 
special name of any woman, but simply means that she belonged to the 
family of the Rájás of Jodhpur. | 
At p. 309 of his edition of the Ain Mr. Blochmann tells us that 
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Jahángir's mother was Jodh Bái, but at p. 619 he corrects himself and 
suya that Jodh Bái was tho wife of Jahángir, and that there is little 
doubt that the daughter of Bibári Mall and sister of Bhag'wán Dis was 
the mother of Jahangir, 

It is with great hesitation that I venture to differ from Mr. Bloch- 
mann, but here the hesitation is diminished by the fact that we have 
Mr. Blochmann differing from himself. He originally held that Jodh 
Bái was the mother of Jahdngir, and it seems to me that he was wrong 
to abandon this view in favour of Bihari Mall's daughter. What I think 
he overlooked was that there were two Jodh Bais, ¢. ¢., two ladies of 
the harem of Jodhpur, One of then was the sister of Udai Singh, ¢. e, 
the Motá or fat Raji, and married Akbar, and the other was Udai'a 
daughter and married Jahangir, 

The general native belief seems to be that a Jodh Bái was the 
mother of Jahángír, and I think that weight should be given to this. 
Sir William Sleeman in his Rambles, vol. IT, p. 65, speaks of his seeing 
the tomb of Jodh Bái, the mother of Jahangir, near Agra. Further on, 
pp. 68 and 71, he speaks of seeing the little room at Fathpur Sikrí 
where she give birth to Jahángir. Similarly Tod describes Jodh Bái as 
the mother of Jabángir. 

On the other hand the daughter of Bihari Mall is mentioned by 
Jahángir in his Memoirs in a way which seems to me quite incon- 
Bistent with the idea that she was his mother. Speaking of Pahár 
Khan who was Rájá Man Singh's uncle and consequently a brother 
of Bhag'wán Das, he says “Ono of his sisters was in my father's harem, 
but. no favourite with destiny, although possessed of uncommon beauty. 
The proverb says ‘if there be any special destiny, it is for the ill-favoured,' 
for from all I can observe in this workshop of creation, scarcely any- 
thing appears in its proper place. The poor in spirit are absorbed in 
the rigour of abstinence, while those who love the world find their 
fortune ever in advance."  (Price's translation, p. 34.) 

This passage seems to me to disprove the view that Bihari Mall's 
daughter was Jahángir's mother. No man would be likely to speak in 
this way of his own mother, and Jahángir would not have regarded a 
woman as no favourite with destiny who had the honour of giving birth 
to himself.* 

There is another passage in his Memoirs which sets the matter 
at rest, if the translation is correct, That is (Price, p. 19) where he tells 
us that he himself married Bihári Mall's daughter, but I suspect that 
it is granddaughter in the original, 

* I cannot find any passage corresponding to thie in the Tazuk. I have not 
con the Porsian original of Major Price's translation. 
v 
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It wall be observed that Mr. Blochmann is not positive about 
Bihari Mall’s daughter being Jahangir's mother. 


Mmi He only says that 
there is little doubt of it. : | 


l [ think that the passage from Jahánsir's^ 
Memoirs, and the tradition about Jodh Bai show that Bihari Mall's 
daughter was not Jahángir's mother, and if the latter was n Hindú, I 
think that we have no choice but to accept tho tradition that a lady 
of the house of Jodhpur was the mother. Perhaps, however, it has been 
too readily assumed that she was a Hindú. I have already observed 
that it is very unlikely that a Hindú lady would be taken for her con- 
finement to the house of a Muhammadan priest, and I now proceed to 
offer reasons for holding that Jahángir's mother was a Muhammadan, 
and no other than Salimah Sultán Begam, the widow of Bairám Khán. 
There is a passage in Elliot's History of India, Vol. VI, p. 404 which, 
if it can be fully relied upon, settles the question of who was Jahángir's 
mother. Weare there told that Núr Jahan was brought to court after the 
death of her husband Sher Afgan, and entrusted by Jabangir to “ the 
keeping of his own royal mother.” Now we know that Nür Jahan, 
when brought from Burdwan to Agra by Jahangir's orders, was placed 
in the keeping either of Salimah Sultan Begam, or of Sultan Raqiyah 
Begam. The Iqbálnáma of Muhammad Khan, and Kháfi Khán say 
Salimah Sultán, and Mr. Blochmann and Mubammad Hadi (Elliot, VT, 
p. 398) say Haqiyah. Bat the latter borrows his account from Muhammad 
Khan, and if the Bibliotheca Indica edition is to be trusted, Muhammad 
Hadi or Elliot has mistaken the word ragabah “a slave" for Raqiyah. 
The original in the Iqbálnáma, p. 56, is as follows— 


e >! BEA usb o? cl est aks em 5! aS us) + pla cy pat | 
e Soke! (uy Guin rolls phir ull Ray 95) inii 


I do not feel sure of the meaning of the words wdlidah sababi 
khesh which Elliot seems to have rendered “his own royal mother,” 
but surely they mean something more than that she was his father's 
wife. Raqiyah was alive and probably others of Akbar's wives. Why 
then should an expression be applied to Salimah which was not at all 
distinctive of her ? 

The expression is repeated with a variation by Kháfi Khan, I, p. 267, 
who calls Salímah the mádar nisbat-i-khud of Jahángir. 

Elphinstone also, 4th ed., p. 484, tells us that Jahangir placed Núr 
Jahan “among the attendants of his mother." His account is evidently 
taken from Kb4fi Khan, and represents the view taken by the translator 
whom he studied. 

That Salímah was closely connected with Jahángir and deeply 
interested in him is apparent from the fact that she went to him, when 
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he had fallen out with his father and brought him to Court, and that 
.she tended his son Prince Khusrau from his infancy. Elphinstone no- 
counts for Salimah's mediation by saying that she had adopted Jahangir 
after his own mother's death, p. 460. But I do not know what authority 
there is for this statement. 

If the words wálilah sababi khesh really mean “own mother," 
there can be no doubt that Salimah was Jahángir's mother, for Muhammad 
Kbhán was in a position to know the facts. 

Jahangir speaks of Salimah's having a daughter and calls the latter 
his sister, but as I have not the original to refer to, I cannot say if this 
means full sister. 

On the other hand, if this daughter was Sháhzáda Khánam, and 
if she was born three months after Jahángir (Blochmann, p. 308), Salimah 
cannot have been the mother of the latter. 

If Salimah was Jahángir's mother, he ought to have been a better 
man than he was, for she was the most distinguished of Akbar's wives” 
She was the niece of Humáyün, being the daughter of his sister Gul- 
burg Begam ( Akbarnáma, II, p. 65) and of Mirza Nüru-d-din Muhammad. 
Akbar gave her in marriage to Bairám Khin in accordance with 
Humáyün's intention, and when Bairám was assassinated, Akbar married 
her himself. She died in 1021 A. H. (1611). Kháfi Khan calls her 
Khadije-uz-Zamání, the Khadija of the age and after reciting her virtues 
and accomplishments winds up with quoting two lines of her poetry, 
which however do not seen remarkable (Kbáfi Khin, I, pp. 253 and 276). 





Notes on the Coins mentioned by Major Raverty in his Notes fo 
his Translation of the Tabaqát-i-Nágirí.—By Cuas. J. Ropbakns, 
M. R. A. S., Assoc. M. A. S. B. 


There can be no doubt whatever about the amonunt of learned 
research displayed by Major Raverty in his translation of the Tubaqát- 
i-Nüsiri, published by the Asiatic Society of Bengal It is a book of 
1296 pages exclusive of memoir and additional notes and appeudix. 
The actual translation in only n small part of the whole work. My 
attention has of late been drawn to his numismatic notes. 

Mr. Edward Thomas, as is well known, wrote a paper on the coins 
of the kings of Ghazni, and to this he added a supplement. He also 
wrote “ The Chronicles of the Pathan kings of Dehli,” to which I have 
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added four supplements in the pages of this Journal. Tt may be re- 
—— SM my. Dreh small attempt was a paper on the coins of 
Khnsrau Sháh and Khusran Malik, the two first resident Muhammadan 
kings of Labore. At the time I wrote this paper I was not aware that 
Mr. Thomas had written his paper on the kings of Ghazni. This did not 
so much matter, as my paper was written thirty-two years after that one 
by Mr. Thomas, and dealt with other coins. Mr. Thomas gives in his 
paper two silver coins of Khusrau Sháh and five coins of Khusrau Malik. 
Major Raverty thus notices Mr. Thomas's paper (seo note, p. 114). “In 
Mr. Thomas's paper on the Ghazni coins, there is unfortumately no notice 
of the last two monarchs of the house of Sabuk-Tigin, and there are no 
coins of theirs, or the dates I have referred to might have been tested ; 
but a work I have by me supplies some information on the subject, and 
confirms the statements of Fasih-i, and the older writers. A coin of 
Khasrau Shah's, therein noticed, contains the following inscription, 
which I translate literally :— 

Obverse:—Stamped coin in the universe, with magnificence and 
grandeur, the great Bádsháh Khusrau Sháh. 

Reverse :—Struck in the city of Lohor, A. H. 552, tho first of 
his reign. 

Another coin of his son Khusran Malik, also struck in the Panjáb, 
contains the following inscription :— 

Obverse,—Zahir-ud-Daulah wa ud-Din, Sultán Khusrau Malik. 

Reverse :—Struck in the city of Lohor, A. H. 555, the first of the 
reign." 

About this note I have a few remarks to make. But I would 
first notice that Khusrau Shah is called in the text “ Sultán Mw'ayyan- 
ad-Daulah wa ud-Dín" (p. 111). To this on the same page (footnote 8) 
is added * In n few copies he is styled * Yamín-ud-Daulah ' only." 

On all the coins of Khusran Sháh's which I have seen he is called 
 Muüu'izzu-d-daulah Khusrau Shah” only. With respect to the inscrip- 
tion, given by Major Raverty ns being on the coin of these kings, I 
would remark that in all the coins of these kings of Ghazni the name 
of the mint and the year of the Hejirah are always on the margin which 
encloses n second inscription. In mo case is the your of the reign given, 
I bave seen some thousands of Ghazni and Pathin coins of Dehli, but 
as yet I have never seen the year of the reign given on one. The 
years of the reign began to be struck by Akbar in his 30th year which 
he called 30th Dlahi. (See my Rupees of the months of Akbar's [ahi 
years, Journal A. S. B. Vol. LU, Pt. I 1883, pp. 97-105 with two plates.) 
Jahangir struck the year of his reign and the year of the Hejirah on. 
his coins. After his 5th year he also called the year of his reign Iléhé, 
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Shih Jahan also struck coins with his Iláhí year on them in the first 
years of his reign, He was afterwards content with just putting the 
year of his reign and the Hejirah year, Aurangzib was the first to 
write on his coins sanat-i-juliis so and so. This was on the reverse 
along with the mint. The year of the Hejirah was almost invariably 
on the obverse along with the emperor's name, This custom was after- 
wards followed by all the Sultáns of Dehlí down to Babádur Sháh the 
mutineer, 

It seems strange that T, who have been hunting in the Panjáb for 
coins for the last twenty years, should never have seen a coin like the 
one mentioned by Major Raverty. Mr. Thomas never saw one, The 
British Museum has not got one, neither has the Asiatic Society of 
Bengal. Out of the thousands of coins sent to me for reading nnd 
description not one has yet appeared bearing such inscriptions. Coins 
of the type, mentioned by Major Raverty, are of the time of Aurangzib, 
or later. 

Major Raverty's coin of Khusrau Malik reads * Zahir-ud-Danlah 
wa ud-Din." I have by me over 50 coins of this king. They all read 
either “ Tíéju-d-daulah" only, or “ Suráju-d-daulah," Major Raverty 
in his text calls him “ Téj-w1-Daulah " (p. 114). 

While on this point it may be as well to notice that Major Raverty 
(p. 109) calls Bahram Shah of Ghazni Mu'izz-ud-Dawlah, following, 
strange to say, “chiefly modern authors" although “ Fasih-i" and 
“Guzidah” and ten silver coins in my cabinet unite in calling him 
6CYamin-ud-Daulah." Four coins given by Mr. Thomas have the same. 
In note 1, page 488, Major Raverty says "I imagine it is this title of 
his (Mo’izzu-d-din Sám's) coins ( weye pasl 4U ) which Mr. Thomas 
reads as the name of the Khalifah. Un-Nisir-nd-Din "Ullah was cer- 
tainly Khalifah at this period." Mr. Thomas does not mention ** Nagir-i- 


Amirn-l-Mtminin ” in connexion with the coins of Mu'izzu-d-din Sam, 


Major Raverty has mis-read and misrepresented Mr. Thomas. 

Again in note 3, p. 497, Major Raverty says “ it is quite a mistake 
to suppose that I-yal-duz [ jal only is on the coins] ever styled himself 
Sultán-i-Mu'agzam." His coins, however, have paei Ell, the very 
words. 

On pp. 524-5 we have “ It is stated in another work, the Khulásat- 
-nt-Tawárikh that Kutb-ud-Din ascended the throne, at Láhor, on the 
11th of Rabí'-ul-Aw wal, 603 H., and that he read the khutbah for himself, 
and coined money in Ais own name, and yet, although the coins of others 
are, comparatively, so plentiful, it is stated that not one bearing the 
nume of Kutb-ud-Dín has ever been found. A work in my possession, 
which contains specimens of tho different coins of the Sultáns of Hind, 
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with the inscriptions they nre snid to have borne, gives the following 
as a specimen of Kutb-ud-Din's coins " ;— 


Fel quias Sues os 
About this inscription I wish to say: (1) the word sikkah in all 


Pathan coins, when used, comes after the word zarb, thus 4-1 354 „yò 
(see Thomas). (2) Again the year on early coins is never given in 
figures and never with the Sultan's name. (3) The word julís never 
occurs on a Pathán coin. (4) Dehli is never called Dáru-l-khiláfat 
until the time of Qutbu-d-Din Mubárak Sháh (716.720 A. H.), the 
vilest of Sultans, who called himself * KAalifah Ullah” nnd “ Khalifah 
i Rabbu-LÁlamín" on his coins, and who changed the simple Hazrat 
Dehli to Hazrat Déru-l-khildfat. After his time Dáru-l-khiláfat was 
not used as the title of Dehli on coins, until the time of Shah Jahan 
who calls it, ** Dáru-L-khiláfat Shihjahtnabad.” It is sometimes called 
Hazrat Dehli simply, or Dáru-l-mulk, Dehli, or Ddru-l-mulk Hazrat 
Dehli. 

Hence it would seem that Major Raverty must have got hold 
of a book written by a native later than the time of Aurangzib, who 
began the use of the word juliis, who used the whole of the reverse 
of his coins for the mint name and year , and who 
occupied the obverse with his name and titles and the year of the 
Hejirah. It is altogether incredible that a series of coins of the first 
years of a series of kings should be found, (those kings the earliest 
Sultans of Lahor and Dehli), bearing inscriptions dissimilar to all 
known coins of the period, but agreeing with the coins of the time of 
Aurangzib and his successors. At least, if a series of such coins be 
found by one man, it is probable that some other collectors may obtain 
an odd specimen of the series. Now, as yet, no one has ever found a 
coin of this kind, except the anonymous and unknown author of a book 
in Major Haverty's possession. It would be a real benefit to the 
numismatic world to publish the book, and put an end to the doubts 
which are entertained about it. Besides this, we waut to see drawings 
of coins, such as the following (see note, p. 530) : 


adus y qe dine T ae ef ALTE silt es el € eio?! (ao 
E fsh &bl 45 =y 
This coin makes no mention of the Khalifah, a fact always stated on 


the coins of the period: the year is on the same side ns the king's 
name, contrary to the usage of the period; the word maskuük is used 








1887.] C. J. Rodgers— Notes on the coins of the Tabáqat--Nágir. 17% 


contrary to the custom of such coins; and the title Zillu-Lléh im used 
instead of Sultán, 

Again Násiru-d-dín Qubáchá is called by Major Raverty Kabá-jah 
(p.531). The word is on the coins abs, This may be read with 
" fat'hbah " (Ariana Antiqua, p. 434, coin 33, PL XX., fig. 19.) Fortunately 
we have the same word in Hindi on other coins. Here the word is 
HII, which gives us plainly Kubáchá as the pronunciation of the time. 
Comment would be superfluous. 

Of the coins of Shamsu-d-din I-yal-titmish we have the following 
given as the inscription in the work possessed by Major Ravyerty 
(p. 624) :— 


Al ia y E 5p ai. TL wyi! Uall 122 uyt 
dal (eal wal Lum lila allel! 5 AU Re 
* That this work was written after the time of Sháh Jabán, we have 
here almost certain proof. Sháh Jahán's coins of his first year have 
òa! dis, Aurangzib's coins begin the use of julie afd. Jahángir's 
have ( over the word núr, to indicate the first year of his reign. The 
word !óe is always written on the early coins 354* The form lòs is modern. 
i If we wanted any other proof of the time when Major Raverty's 
book was written, we have it in the next coin given (p. 630) :— 


Obv. «E of) 25599 co! csl cio! ned SS Ce p coa 


Here we have cx cie associated with esla. This formula was 
invented by Aurangzib, (see ‘Alamgir Nama, published by the So- 
ciety, p. 367), as will be seen when the coins of the Moguls of India 
shall be published, Then, the word oot is never used along with the 
year, except on some rare rupees of Sháh Jahán. Akbar and Jahángír 
had used the term Iláhi for their years. Sháhjahán returned to orthodoxy, 
and though he uses the words 292! 4x», he adds the word (¢s=* to the 
year | *r*V. This is the only occasion on which I have seen the word 
used. I have never seen the word be used on a coin as “ equivalent 
to,” as it is used in the above inscription. 

The inscription on the coin of Raziyyat (commonly written Rezia) 
is given as follows (p. 637) : 


Obr. orbit wl or enu inè, ulel glej &sle wit Face 
Rey. oa! paslar Se (sles fob ys 


Here re is a misprint for yr. Dehli is never termed on any coin I have 
seen 32b, It is always {fazrat, or in one case TakA'ydA. The whole 
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inscription is quite unlike anything known of the time of Rezia, or of 
her father, Shamsu-d-dín. The absence of the name of the Khalifah 
stamps the inscription ns the work of a person unacquainted with the 
coinage of the period. (jJ is always written Ael) on the coins 
of Shamsu-d-din, 

The next coin given is as follows (note 6, p. 649) :— 


Oby. diles gali y question gi elpenis voll 5 aad 
Reverse :— 1 crest (clas Šalia pð 


Here we have the usual absence of margin, All the long inserip- 
tion is on the obverse. How could it be on the surface of a rupee ? 
The reverse, as usunl, is full of nnachronisms, 

The next coin given is of AXliíu-d-din Masaüd Shah, (note 9, 
p. 660) :— 


Obverse:— sls agree (4233J1s3Me EL. aU ais e tle albu (Sauli 
Reverse :— òa | — f Ax, wat yl Iw cs ^3 foh wre 


From this com we note the absence of the full title given to all the 
early Pathan kings, so and so ud-dunyd. This always precedes the wd- 
din. In all the coins given this part of the formula is absent, as is the 
introductory as-Sultanu-l--Azim. It is more and more evident that the 
author 6f the book had seen few of the early rupees of Dehli: The 
whole known series of coins follows a fixed formula. 

Of Násiru-d-din Mahmúd Shah “The following is given as the 
inscription on two of his first coins, a dirham and dinár, (note, p. 672) :— 

Oby.— 8 35«x^ uall pe Jab Jodi _ tbl. polls NIC po»?! KT 

Rev.:— =! le quo x sls fob yö 
The other runs thus :— 

Obverse:—| cxlo (2941 pel uela wired! b=? Y veli 

Reverse :— da Giu, erry! 3 e. XL colos ty y et slo) pas e 
Thomas did not give n dinár of this king. The British Museum has 
not got one. I had one. The Hon. Mr. Gibbs edited a second. Both 
these had the reverse above given as the margin on both sides. Both had 
wa-sikkah instead of uwd-dindr. The reverse of the dinar is the nearest 
approach to an inscription of the period. But it is not of the reverse, 
but of the margin of the reverse in case of rupees, and of the margin of 
both sides in case of mohurs. (See my 4th Supplement to Thomas just 
published in the Journal of the Society.) It is evident the author of 
the book had not made himself acquainted with the inscriptions used by 
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Mahmúd, inscriptions which vary only in one word (year of course 
excepted), — is used for gl. 

The Tabaqát was written in the reign of Násiru-d-dín Mahmúd 
Sháh, and hence his coins are the last given from the book in the posses- 
sion of Major Raverty. This book is of course responsible for the 
inscriptions. The Major says very judiciously about each coin that “ it 
is said in the book in my possession to have the following inscriptions," 
Who the author may be, I cannot tell. I can only judge from what he 
puts before me. He says the coins are of a certain number of kings. 
The first suspicious thing about them is, that they are all of the first- 
year. Now if the author obtained coins of the first year, he must have 
obtained coins of other years. After twenty years of diligent search 
I have obtained few rupees of the early Patháns of Dehli and not one 
of the Ist year of any king. I never heard of any one having a first 
year of any of these kings, though some of my correspondents have rupees 
of these early Sultáns. "They all follow one formula. 

Obverse :—Name and title of Sultan. 

Reverse :—Name of Khalifah, 

Margin :—Mint and year. 

In the case of gold mohurs the margins are on both sides in several 
instances. 

In the series given by Major Raverty's author not one coin follows 
the formula. But as I have shown the author has followed the formula 
of the rupees of Aurangzib and of those who succeeded him. Hence I 
am led to the conclusion that Major Raverty, ignoring the great labours 
of Mr. Thomas and desiring to give something new and striking to the 
world, has been taken in by a most impudent series of forgeries, the work 
of a man almost, if notaltogether, unacquainted with the coins of the 
later Ghazni kings and of the early Pathán Sultáns of Dehli, Mr. Thomas 
gives six plates and a number of detached wood cuts to illustrate his 
text. If Major Raverty will publish his nuthor with illustrations, the 
two works ean then be compared, It is unfair on the part of Major 
Raverty, not to give the name of his author and to pit him against Mr. 
Thomas. It is only fair perhaps for me to state in conclusion that I 
think Major Raverty has been duped, A careful study of the chro- 
nicles of the Pathan kings would have compelled Major Raverty to put 
the book in his possession into the fire. Nothing in it is of the slightest 
value. 
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XLII. Ditto. Æ. 8—~55 grains. Shíráz, **90 H. Mr. Furdoonjee 
( "T } The same as No. XLI. 
dL ba eie] jt 
wy" 
Ditto. Æ. *8—67 grains, Shíráz, **75 H. Mr. Furdoonjee. 
Jes The same as No. XLI. 
eM ys 
ww 
*e2V¥d 
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px ade as dani? ai. 
Todi ax cupi oe y. 
ed oy 
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axes MU s pe 
mye bl ol otal 
ira’ 
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pies 
E Š 
irer 
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a: P" 
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Antiquities at Nagari.—By Kavi Ré Suysmat Dds, M.R.A.S., F.R.H.S. 
Translated by Banu R&u Pnaskp.. (With two Plates.) 


Nagari is a small village in Mewir and is situated on the east or 
right bank of the Berach, about six miles north-east of Chitor. At one 
time it was part of the jagir of the Thakur of Bassi, but itis now included 
in the estate of the Háo of Bedlá, a Chauhán Rájpüt and a first class 
vassal of the Maháráná of Udaypur who belongs to the Guhilot or Gehlot 
clan. The name of this clan is derived from Guhil, the son of the Bappá 
Rawal who in Samvat 784, A. D. 728, according to Col. Tod, or S. 791, 
A. D. 755, as I believe, took Chitor from Man'mori, the last of the Mori 
or Pramar dynasty.* 

Though we do not kuow the dates of the foundation, or the destruc- 
tion of Nagari, yet the latter event must have occurred before the time 
of Bappá who lived more than eleven centuries ago ; and it would seem 
from two inscriptions at Nagari being in the Southern Asoka character 
that the city was flourishing before the Christian era. The inhabitants 
point out the remains of an ancient fort at Nagari, and say that its moat 
was formed by a ravine lying to the eastward, An examination of the 
spot shows that some building must have stood there, for large bricks 
are occasionally dug up in the neighbourhood. The north-east and south 
quarters of Nagari also contain many isolated apecimens of ancient archi- 
tecture. The old rampart of the town is said by the villagers to be repre- 
sented by a crescent-shaped embankment which skirts Nagari, commen- 
cing on the south at the river and encompassing the south-east, east and 
north-east quarters, and ending at the north on the river bank again, 
The entrance to the old city is traceable on the road leading to Bassi. 
In some places we find old mortar floorings, and sometimes masonry 
gháts are exposed to view by the erosion of the river banks. 

Two earthen vessels measuring 12 feet in height and 3 in diameter, 
with sides an inch thick, are to be seen in the shaft of a well sunk by a 
barber. Such vessels called nánd (t€), 3 to 4 feet high and l} in 
diameter, are manufactured at the present day by potters on their wheels, 
but those two old vessels seem to have been constructed by joining 
several layers, each 4 inches high, and then baking them in a kiln. 
The rims of similar vessels may be scen peeping out from the ground in 
two other places. 


Háthiom ká bard. 


. About half a mile east of the village there is an open rectangular 
enclosure which goes by the above name, i. e, the elephant-enclosure. 


® Tradition says that Chitrang Mori removed to Chitor, on — Mes been 
doomed to destruction by the course of an ascetic, . 
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L—0On the Influence of Indian Forests on the Rainfall.—By Henry 
F. Buanrorp, F. R. S., Meteorological Reporter to the Government of 
India. 

[Received Jan. 20th ;—Read Feb. 2nd, 1887.) 


(With a Woodeut.) 


The following paper is an extract from the yet unpublished mann- 
script of the second part of a paper on the Rainfall of India; the first 
part of which has already been issued as an official publication in the 
Indian Meteorological Memoirs, In consideration of the great economic 


. importance of the subject treated of, and also with a view to encourage 


and assist further enquiries, whenever favourable opportunities may 
offer, it has seemed desirable to publish this discussion in an independent 
form, and in anticipation of its appearance in the Indian Meteorological 
Memoirs; where it will form but a small and subordinate part of a 
memoir dealing with n subject of much wider range. 

In an instructive paper originally communicated to Petermann’s 
Mittesilungen, and subsequently published in translation in the Quarterly 
Journal of the Royal Meteorological Society, M. Woeikoff appeals em- 
phatically to the evidence afforded by the Indian rainfall registers, in 
support of his contention that the action of forests is to increase the 
rainfall of a country. His appeal is directed chiefly to the contrast 
afforded by the Assam rainfall with that of the Gangetic valley plain, 
in about the same latitude and the same distance from the sea; and he 

1 
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apparently attributes the great difference displayed by these two pro- 
vinces, wholly or mainly, to the fact that, while the former is extensively 
covered with forest, the latter, up to the Terni, is a broad sheet of field 
cultivation. 

In this view I am unable to coincide, Without denying or even 
questioning the effect of forests as one element of the result, the con- 
clusion thus formulated seems to me far too sweeping. M. Woeikoff 
considere, and I think rightly, the action of forests in enhancing tho 
rainfall to be twofold. Firstly, they help to store water, by protecting 
the soil, and to keep up a constant evaporation ; and secondly, by check- 
ing and obstructing the movement of the wind, they prevent the evapo- 
rated vapour being carried away, and tend to produce that calm stato 
of the atmosphere that is favourable to ascending currents and local 
precipitation. But swamps, such as occupy large tracts of the Assam 
valley, and the numerous broad river channels that intersect it, must 
contribute a not unimportant quota to the vapour constituent of the 
local atmosphere ; and the comparative stagnation of the air in the Assam 
valleys and the exclusion of those dry westerly winds which play so im- 
portant a part in the meteorology of the Gangetic plain are certainly 
due, in far larger measure, to the fencing in of the Assam valley by the 
Patkoi, Naga, Khasi, and Garo hills, and, as regards Upper Assam, to the 
interception of westerly currents by the mid-valley obstruction of the 
Mekhir bills, than to any retardation of wind movement that can be 
effected by the forests, Furthermore, the action of the surrounding 
hills in setting up a diurnal convection of the bhumid-atmosphere, and 
its consequent dynamic cooling and precipitation, an action which also 
takes place in the much less humid hill tracts of the peninsula, is a very 
important item in the causes which contribute to produce the heavy 
spring rainfall of Assam ; a precipitation not very greatly inferior to that 
of the summer monsoon, The other or passive effect of hills in enhan- 
cing rainfall, namely, the forced ascent of horizontal air currents, is less 
important in Upper Assam (the tract more particularly referred to by 
M. Woeikoff), althongh exhibited by the southern face of the Khasi 
hills, overlooking Sylhet, in a degree without parallel elsewhere in the 
world. But to the other causes above specified must certainly be attri- 
buted by far the larger part of that prevailing high humidity and copious 
rainfall which foster the exuberant vegetation of the province ; render- 
ing it, in the rich variety of its flora and its prolific insect life, compar- 
able with the teeming productiveness of the Malay region. 

The difficalty so conspicuously illustrated in the foregoing example, 
namely, of disentangling the combined effects of a number of causes all 
favourable to increased rainfall or the reverse, is one which renders it 
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almost hopeless to seok for decisive evidence of the influence of forests 
by any comparison of the rainfall of different provinces, or of areas suffi- 
ciently large to display the contrasted effects in a striking and convin- 
cing manner. The best and perhaps only satisfactory kind of evidence, 
were it obtainable, would be the comparison of the rainfall of one and 
the same tract (one of at least some hundreds of square miles in ex- 
tent) for many years, first while covered with forest, and again for 
many years after clearing. It is, however, not until a tract of virgin 
forest has been brought under the destructive operation of civilizing 
agencies, that, as a general rule, any attempt is made to record its rain- 
fall ; and when, therefore, the conditions necessary to obtain one term of 
the comparison arerapidly disappearing. The reversal of this order of 
things, the conversion of bare or at least partially wasted tracts into 
protected forest, is one, however, of which India already furnishes some 
examples, and with the progress of forest protection may yet furnish 
more; and if due advantage be tuken of these as they present themselves, 
it may yet be possible to obtain rainfall data which may afford valuable 
and indeed practically onclusive evidence on the point in question, 
even if not fulfilling in all respects the rigorous conditions of the logical 
method of differences. 

One instance of the kind, on a scale large enough for all reasonable 
demand, has lately been brought to my notice by Mr. Ribbentrop, and 
has been quoted in my Report on the Administration of the Meteorolo- 
gical Department in 1885-86 ; and despite some shortcomings in the 
due verification of the data it furnishes, shortcomings which it is now 
impossible to make good, it will probably, in the course of some years, 
as nearly fulfil the conditions of a test case as we are likely to attain to 
in an experiment of such magnitude. In some respects, indeed, the 
circumstances of this case are unusually favourable. The vicissitudes 
of the rainfall of the Central Provinces are smaller, proportionally, than 
those of any other province of an equally moderate average, and of the 
22 stations, the rainfall registers of which will be brought in evidence, 
not less than 10 are regular meteorological observatories, working under 
the Meteorological Department of the Government of India. 

The region referred to in the Ist part of my Memoir on the Rainfall 
of India as the Central Provinces sonth, has been described asa hilly 
and jungle clad country, including some extensive fertile plains, especially 
that which surrounds Raipur. The northern portion consists of the 
range of broken tablelands and hills here spoken of as the Satpurns, 
and these are largely clothed with forest. According to the most recent 
report of the Officiating Inspector General of Forests, the area of forest 
in the Central Provinces is estimated at 54,600 square miles, of which 











4 H.F. Blanford— Inffuence of Indian Forests on the Rainfall. (No, 1,- 


about nine-tenths are either in or to the south of the Satpurn range. 
The area of the Central Provinces south is about 61,000 square miles, 
Hence about five-sixths of the whole are under forest. Now, prior 
to the year 1875, these forests were systematically wasted by the 
destruetive method of cultivation practised by the hill tribes of Gond- 
wana, ns of other wild tracts in India and Burma. It is known under 
various local names, such as Kumri, or in the Central Provinces dá ya 
cultivation, and is thus described by Dr. Brandis: “A few acres of 
forest are felled one year, the wood is burnt and a crop of grain raised 
on the clearing; the next year this is abandoned, a fresh piece of forest 
is felled elsewhere, a crop is raised, and it too is abandoned in its turn; 
and so on, a fresh clearing being made every year.” 

It wil be readily understood how under such a system, in the 
course of some years, extensive forests may be devastated, even by a 
sparse hill population of nomad habits. And accordingly, in the intro- 
duction of the Central Provinces Gazetteer, published in 1870, Mr. C. 
Grant speaks of the state of the forests in the following terms: '* The 
tree forests of the Central Provinces have, however, been so much ex- 
hausted, mainly owing to the destructive déhya system of cultivation 
practised by the hill tribes, that, except in one or two localities, tho 
labours of the Forest Officers will, for many years, be limited to guard- 
ing against further damage, and thus allowing the forests to recover 
themselves by rest. By far the greater part of the uncultivated lands 
belonging to Government are stony wastes, incapable of producing a 
strong straight growth of timber." 

In 1875,* the suppression of dáhya cultivation was taken systemnti- 
cally in hand, and in the course of a few years, with such success, that 
Mr. Ribbentrop writes in 1886, “ My attention was directed during a 
recent visit to the Central Provinces, to the extensive growth of young 
forests in areas formerly under Aumrt cultivation. Ten or fifteen years 
ago, such temporary cultivation was practised throughout the country, 
and thousands of square miles were thereby laid barren year after year. 
Since then, this method of cultivation was stopped, and though a great 
part of the area affected was subject to annual fires, a more or less dense 
forest growth has sprung up. I concluded that this must have had an 
influence on the rainfall, sufficiently appreciable to be ganged by meteo- 


* I understand from Mr. C. E. Elliott who worked as Settlement Officer in tho 
Contral Provinces prior to 1875, that endeavours were then in progress to check 
dáhya cultivation, so that the statement in the text which I make on the authority 
of Mr. Ribbentrop must not be taken as rigorously exclusive, The interpretation 
of the evidence here adduced will not, however be appreciably affected by this 
correction. 
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rological records. The results gathered from such records are beyond 
expectation and shew that, with the exception of stations situated in the 
cultivated valley of the Nerbudda, a steady increase of rainfall has taken 
place during the last ten years, and, as might be expected, especially 
during the last period of five years.” | 
In dealing with the evidence of the rainfall registers, I shall, in the 
first place, compare the averages of the 9 or in some cases 10 or 11 years 
ending with 1875 (the year in which the suppression of the dáhya 
cultivation is stated to have been taken in hand) with those of the ten 
subsequent years, 1876—1885; and this I shall do separately for the 
stations within the area immediately affected by the forest preservation 
and for those at a greater or less distance therefrom. These latter are 
Saugor and Damoh, the forests near which have not been frequented by 
dáhya cultivators, or which are surrounded by native states in which no 
change of system has been attempted, Jubbulpore, Narsinghpur, Ho- 
shangabad, and Khandwa in the fertile and highly cultivated valley of 
the Nerbudda, and where the tendency of late years has been towards 
an extension of permanent cultivation, and Raipur in the centre of the 
great wheat-growing district of Chattisgarh. 


Comparison of the Average Rainfall of 9 to 11 years of Dáhya Cultiva- 
tion with that of 10 years of Protected Forests. 


A. In affected areas. 







Foresta 
unprotected. 
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B. In unaffected areas. 


Sanjror ves m ee | 1866-75 | 55/27 | 1876-85 | 40°62 | —15:35 
Damoh di * .. | 1867-75 6470 | 1876-85 | 46/82 | — 7954 
Jubbnulpore eee | 1866-75 | 60766 | 1876-85 | 5628 | — 438 
Nnrsinghpur e .. | 1866-75 | 55746 | 1876-85 | 50-40 | — 508 
Hoshangabad TT ~ wa +. | 1866-75 | 47-08 | 1876-85 | 57773 | + 10765 
Khandwa TT t s.. | 1867-75 | 34°74 ) 1876-85 | 33:32 | — 1'42 
Raipur ave — s. | 1566-75 | 51:59 | 1876-585 | 5447) + 29 
| Mean | — 2904 








The contrast, thus shewn, is sufficiently striking; but taken as 
they stand, it can hardly be said that the figures do more than afford a 
certain presumption in favour of the view that the difference shewn by 
the two series of stations is to be attributed to the preservation of the 
forests. In the first place, as I shall shew elsewhere, the probable error 
of a ten years’ rainfall average of a station in the Central Provinces is 
about 5 per cent., and this may be either in excess or defect. In tho 
extreme case of the errors being in opposite directions in the two decen- 
nial periods compared, the greater part of the apparent increase of list 
A would vanish. And, in the second place, the majority of the stations 
in the second list lie to the north of the Satpura range, those of the first 
list either on the range itself or to the south of it; and, as this range 
about coincides with the southern margin of the tract commonly followed 
by the cyclonic storms of the sammer monsoon, the distribution of the 
rainfall might be much affected by the fact of a series of such storms 
following a more southerly or more northerly path, or by the western 
branch of the monsoon, which brings nearly the whole rainfall to the 
region south of the Nerbudda valley, being in several years, relative- 
ly to its normal average, stronger and more rainy than the eastern 
branch, which contributes to the rainfall north of that river. 

But there is another way of dealing with the facts which will not 
be open to such objection, Any effect really due to forest protection 
must necessarily have been progressive. Some few years were passed 
in inducing the jungle tribes to take to settled cultivation; again, the 
reproduction of the forest growth on the tracts formerly denuded is a 
process requiring many years for its accomplishment; and, finally, tho 
protection of the forests from destruction by annual fires in the dry 
season has been steadily extended year by year. If, then, it should 
appear, on comparing the rainfall of the affected tract in successive 
years, that the increase has been steadily progressive and on the whole 
in a degree commensurate with the average difference of the two decen- 
nial periods above compared, the probability of such increase having 
been brought about by the protection of the forests will be enormously — 
enhanced. 
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The data for this comparison are afforded by the following table 
which exhibits, in the second column, the mean rainfall of the 14 stations, 
enumerated in the A list of the previous table, in each year from 
1867 to 1885. The third column gives what may be termed progres- 
sive averages, Each average is that of 5 years, obtained by the formula; 


a+4hb+6c4+4r4d+6e 
(= IN EE 


wherein a, b, e, d, e, represent the mean rainfall in any five conce- 
cutive years and c, the progressive average for the third year of the series. 
As a standard of comparison, I give, in the fourth column, the average 
rainfall of the whole Indian area (with the omission of unrepresented 
tracts). The average rainfall is taken at 42 inches. Lastly, the fifth 
column shews the progressive averages of the rainfall of India computed 
from column four. 


Comparative Table of the Mean Annual Rainfall of the Forest Region in 
the Central Provinces and of India from 1867 to 1885. 



































Central Provinces. India 
Year. Condition. Annual (Progressive) Annual |Progressivo 

mean average. mean. average. 

Inches. Inches. Inches. Inches. 

1867 5508 | 244 448 402 
68 | "BO D^ meras 354 43 
62 be 45°28 4274 4ro 
70 i4 47°71 43:5 42:6 
71 "i 48:45 42:9 43'0 
72 5 47°47 44°39 41'7 
73 E 47:02 27:5 422 
74 " 48:85 46:6 42:4 
"5 i 5015 444 424 
76 | 40:558 375 405 
77 M 50°40 37°7 411 
78 52°60 45°3 43°3 
79 | 53:85 43:7 43:5 
B0 54:50 joi 424 
81 i 55'31 42:1 42:4 
82 3 56°52 446 430 
B3 E 55:57 41:9 43:1 

54 “ae dee 43°7 hee cae 
B5 | +e oo AER eres 
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| The variations exhibited in this table are represented graphically 
in the following figure, 





ight a —— 
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Now the third column of this table shews, not only that the in- 
creased rainfall of the protected forest region has been on the whole 
progressive since 1876 (the year after protection was systematically 
enforced), but that its progression has been commensurate with the 
increase of the decennial average shewn in the previous table; a very 
important point. As compared with the general average of the pe- 
riod antecedent to 1875, a rainfall of 48 inches, in integral figures, 
had risen to 58 inches in 1883, an increase of more than 20 per cent. 
Whether thia increase will be sustained at its full amount by the results 
of future years is, however, very questionable. The rainfall of 1884 was 
extraordinarily high, and whereas, as may be observed in the graphic 
representation of these changes, the rainfall of the Central Provinces 
rises and falls pari passu with that of the whole of Iudia in a somewhat 
remarkable degree (having regard to the comparative smallness of 
its area), the pregressive average rainfall of India as a whole for 1883 
was nearly 3 per cent, above the general average between 1867 and 1875. 
But after making all due allowances, in so far as any legitimate con- 
clusion can be drawn from the experience of the last ten years, it would 
seem that, owing to some local causo, the mean rainfall of the afforested 
region of the Central Provinces here considered, an area of nearly 
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50,000 square miles, has been increased in a very remarkable degree, 
and I am unable to assign any other probable cause for this than that of 
the protection and consequent restoration of the formerly wasted forests. 
The evidence thus afforded in favour of the influence of forests on 
rainfall appears to me to be of considerable weight and importance, in 
virtue both of the magnitude of the area yielding it and of the apparent 
distinctness of the result. With one exception and one only, it fulfils 
all the conditions of a rigorous test case. "The nrea is one and the same ; 
the history of the changes to which it has been subject are definitely 
and accurately known; and, as will be shewn elsewhere, the rainfall 
registers, if but few in proportion to the area, are sufficient to afford a 
datum the probable error of which is small in comparison with the mag- 
nitude of the effect shewn. "The only remaining points to which excep- 
tion may conceivably be taken are the trustworthiness of the records 
used, and the sufficiency of the periods compared to yield valid averages. 
On the first of these points, I can ndd but little to what has been 
already written in the introduction of Vol. ILI, Part I, of the Indian 
Meteorological Memoirs. Speaking from recollection (for I have been 
unable to obtain the desired verification of the fact from official records), 
I believe that new rain-gauges, of Glaisher's pattern, from one of the 
principal London makers, were furnished to all the stations the registers 
of which are here dealt with, about the year 1867, at all events before 
1870, that is to say, at or near the beginning of the period for which the 
registers aro complete, and there are therefore no grounds for suspecting 
that the increase of the registered rainfall during the last ten years has 
been influenced by a change in the instruments used. And this is the 
most important consideration. With respect to the registering agency, 
as far as I have information, it has been the same throughout, Dr. S. C. 
Townshend, who was Sanitary Commissioner of the Central Provinces, 
and who in 1868 established the observatories, which, in 1875, were 
incorporated in the Imperial system, took much personal interest in 
all the meteorological work of the province, and there is no doubt that 
his action was attended with beneficial results. But this change, like 
that of the instruments, dates from the beginning of the period now under 
consideration; at all events from 7 or 8 years anterior to 1875. 
On the second point, namely, the sufficiency of the periods compared 
to yield valid averages, I have ascertained that a ten years’ register of 
the Central Provinces’ stations, Jubbulpore and Nagpur, has a probable 
error of 5 per cent. namely, in the case of Jubbulpore of 27 inches, in 
that of Nagpur of 2:2 inches, and these may be taken as fairly illustrative 
examples of the whole province. These, however, are the probable errors 
of individual stations, and, as will be further demonstrated elsewhere, the 
2 
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mean rainfall of a whole province is much less variable than that of a 
single station. For, if we take the average of either the first ten years 
or the last ten years of the figures in the third column of the table, 
on page 7, we have an average of 1867—1876, 47°45 ins. probable 
error t 1°56; average of 1876—1885, 54°67 ins. probable error + 1°22, 
which is but little more than half the probable error of either Jubbul- 
pore or Nagpur for an equal period. This is small in comparison with 
the difference of the two averages, namely, 7:22 inches. Assuming the 
extreme case, that the first average is 1:56 inches below the real mean 
and the second 1:22 inches about it, these differences being both due to 
fortuitous and not steadily progressive causes, there would still remain 
444 inches of increase unaccounted for. This is perhaps not such as to 
warrant conviction that the average rainfall of the Central Provinces 
south of the Nerbudda has really increased by that amount; still less 
does it warrant the positive assertion that such increase, assumed as 
real, is due to the preservation of the forests; but at least, in so far as 
auy inference is admissible from such data, the evidence seems to afford 
much support to that view. 

Direct observations of à character similar to those of Prof. Ebermeyer 
in Bavaria, namely, comparative measurements of the rainfall at pairs 
of stations near the margin of forests, the one within, the other without 
the forest, have been carried on in Dehra Dún and Ajmere, during the 
last year or two, by officers of the Forest Department. Some of the 
results of these were given in the Administration Report of the Meteo- 
rological Department for 1885—86, and I have since visited the Dehra 
Dún stations and some of those in Ajmere. In the case of the former, 
the conditions are satisfactory, in so far that the forest on the site of 
the observatories is a vigorous growth of chiefly Sál coppice* with a well- 
defined boundary, and the observatory stations are, in the one case, well 
within the forest, in an opening only just large enough to prevent the 
gauge being sheltered, or its contents unduly added to by the drip of 
the trees; in the other, in an open maidan of coarse grass and scrub, 
with only a rare tree here and there. But the interval between the two 


* As testifying to the importance of this condition, I extract the following 
from a letter lately received from Dr. D. Brandis, for many years Inspector-General l 
of Forests in India; “I would draw your attention to n point which I used to 
urge in India, whenever I wrote on the subject; iis, that forests, in order to 
exercise an effect (on the rainfall), must be dense, and must not consist of n fow 
bushes and trees, here and there. Fire protection alone hns the effect of making 
tho forest grow up dense, and I am disposed to think that the large extent of fire 

forest in the Central Provinces may, in course of time, affect tho rain-- 
fall." i 
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stations of each pair is hardly enough to shew the full influence of forest 
in the one case, or to exclude it in the other; and it can only be expected 
that, under such cireumstances, any difference depending on that influence 
will be very small. 

There are two such pairs within abont 6 miles of Dehra Dún, on the 
skirts of the Sivalik forests, the one at the Ramgarh, the other at the 
Rajah’s forest. In the case of the Ramgarh forest, at which the obser- 
vatories have been longest in existence, the two observatories are 750 
yards apart; the outer 400 ynrds from the forest boundary, the inner 
350 yards from it, At each station, there are two rain-gauges, the one 
on the ground, the other at a height of 60 feet, being perched on the 
summit of a scaffold, which raises it above the tops of the neighbouring 
trees. The rain-gauges nre Symon's pattern, 5 inches in diameter, and 
the measurements are all made with the same measure glass. The 
observer has been regularly trained in his duties (which include keeping 
4 registers of temperature and humidity, under corresponding condi- 
tions), and his work seems to have been regularly performed. The 
results for the years 1884 and 1885 are given in the following table :— 








Lower gauges. Upper gauges. 
Months. ni : 
Outer. | Inner. rear Outer. | Inner. iss 








January 1585 ... os 4°20 448 
February  ,, * 0:55 070 
h * T 0'48 039 
April J 044 0:55 
May " i" eee 5:35 6'99 
June » dee MT 10°31 10°76 
July š+ va eee 9'81 ooo 
piene. ^ | ee | 355 
September ,, > ans G: ; 
October ii AM * 0 0 
November ,, a i 0 0 
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The observations at the Rajnh's forest extend over a shorter period. 
The stations are less than a mile distant from the former, nnd the 
arrangements nre similar; the surrounding conditions of each of the 
pair being being strongly contrasted. The outer observatory is 1,750 
yards from the forest bonndary, the inner 1,000 within the forest, which 
is of the same character as the Ramgarh forest. 
——HU—— Pr ee eee 
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Lower Gauges. Upper Gauges, 
Months. | | — y> : 
Outer. | Innor. "zer | Outer. | Inner, tni 
| — 

March 1885 ... — P 0:27 P | 021 023 | +002 
April T — TT 006 043 | +036 032 O36 | +004 
May * * aoe 469 399 | — 070 430 404 | —032 
June no o | 1047] 1170 | 4123] 1007| 1142| +138 
July irs — TRI 10°63 + 0'82 0-47 989 041 
August * ane a 47:50 45:57 | — 163 45:99 45:87 | — 1'132 
September ,, »»9 — 243 2:46 4003 2°40 2 41 + O'OL 
October 22 A * 0 0 0 0 0 | 0 
November , -+ TT O | 0 0 0 0 0 
December  ,, — 3:40 $54] +014 3:43 3:45 +002 

Total ..| 7836| 7888| +025 77:258 | 7766| «041 





In this case, while, in most months, the rainfall at the inner station 
is appreciably higher than at the outer station, as shewn both by the 
elevated and ground level gauges, this gross excess appears to have 
been nearly neutralized by falls in May and August, which were in 
excess at the outer station. The result of the evidence is therefore 
doubtful. Butin the case of the Ramgarh station there does appear to 
be a decided balance of rainfall in favour of the inner station, 

I do not give the results of the Ajmere observations, because tho 
difference of the conditions within and without the boundary of the 
forest, as far as I have seen them, depend much more on the form 
‘and slope of the ground than on the density of the forest growth, and 
I do not think the comparative observations have much bearing on 
the question at issue. 

There remaius one case which, although dependant on purely arti- 
ficial conditions, might yet afford evidence of some weight in connection 
with the present subject, could we only be sure that the observations 
had been taken with the care and precaution indispensible to any 
valid comparison.* In the very heart of the plain between the Ravi 


* For tho following information I am indebted to Col. Home, R.E., lato 
Secretary to the Punjab Government in the Irrigation Department of tho Publio 
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and the Jhelum (two of the five rivers of the Punjab), and about 50 miles 
to the south of Lahore, a vigorous forest has been established, by 
planting and irrigating the planted land from the Bari doab canal. 
The forest area covers 314 square miles and has now been established 
16 years.* Outside the forest and to the east and south-east are lands 
which are cultivated, also with irrigation from the canal; and on the 
margin of this tract, four miles from the forest, is the small civil station 
of Chunian. Since 1864, a rainfall register has been kept regularly 
at Vahn (within the forest, half a mile distant from the nearest forest 
boundary), nnd also at Chunian; and since 1870, a third register has 
been kept at Bhambeh, a station on the Bari doab canal, in a position 
very similar to Chunian, but 13 miles to the north-east of the forest 
boundary and 19 miles north-east from Ghanga Manga or Vahn. 

The rainfall chart of the Punjab shews that, in this part of the 
province, there is a steady increase of rainfall in a north-east direction 
or from Chunian to Bhambeh; steady, that is to say, apart from the 
influence of purely local conditions, and therefore, were the whole 
surface of the tract such as it is immediately around Chunian and 
Bhambeh, it might be anticipated that the mean rainfall of any inter- 
mediate station should be intermediate between those of Chunian 
and Bhambeh, in inverse proportion to their respective distances. The 
mean rainfall of Bhambeh, deduced from 17 years’ registers, is 17:27 
inches; that of Chunian, deduced from the same period, is 14°05 
ins. If, then, Vahn, which is 19 miles from the former and 6} 
miles from the latter station, had a rainfall intermediate between the 


Works and now Secretary to the Government of India. “Two gauges are placed 
side by side, the receivers are 4j feet above the ground. One is an ordinary 
tube gauge, measurements made with a graduated rod. The other n Watsen'a 
continuous self-rogistering gauge, which is taken to pieces, cleaned and re-adjusted 
on the lst April yearly. Tho bearings of the gauge are silver plated copper tubes 
nnd with very ordinary caro in adjustment, they register very correctly. Instruc- 
tions about registering rainfall are very distinct and I believe they are obeyed.” 

* Mr. H. C. Hill, Conservator of Forests in the Punjab, writes, “ Changa 
Manga is a compact block of 20,242 acres, of which 8,899 are wooded with planted 
Sissoo (Dalbugia Sissoo). The remainder is under ordinary scrub. The age of the 
plantation dates back to 1866-67, but little was done for 3 years and the ago of the 
forest may be taken as 16 years. The trees (excepting those in the canal avenue 
averaging 63 feet) of our best compartments average 50, 61 and 53 feet in height 
and all compartments have an average of 40 or more.” 

“The watering of the forest begins in April and goes on more or less till 
September. Very little of it ever gets a second watering in the year, but that 
given is a good soaker of 3 or 4 feet depth of water, Tho ground to the cast and 
south except where 2 rahhs aro touched, is all under cultivation and irrigated. 
Irrigation mostly from June to April, 
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above amounts, in inverse proportion to the distances of the two 
stations, the average of the same 17 years would be 14°85 inches. 
It is actually 15:76 ins, or nearly 1 inch above the computed pro- 
portion. 

I am far from considering this result as conclusive on the point 
at issue. In some years, the deviation from the mean proportions is 
very large, and the average of the last three years (which, in this part 
of the Punjab, have been characterized by a remarkably low rainfall) 
shows that the Vahn rainfall has been almost exactly in the inverse ratio 
of the relative distances of the two outer stations, Still, the evidence, 
so far as it goes, favours the idea that the forest increases the rainfall. 

The general conclusion to be drawn from the facts set forth in 
the foregoing pages is that, while no one of the instances cited fulfils 
the requirements of scientific proof, the tendency of the evidence they 
afford is uniformly favourable to the idea that the presence of forest 
increases the rainfall. 

The evidence is of three kinds. First, we have that of a large 
province some five-sixths of which have always been a forest wilderness, 
but in which, for the first ten years of the period of registration, the forest 
growth was greatly devastated; partly by dáhya cultivation, which 
completely destroyed the forest for the time being, whenever it was 
carried on, and partly by annual forest fires, which destroyed the 
under-growth and injured the larger trees. For the next ten years, 
these destructive operations were suppressed and the visible result ia 
& forest growth of such vigour and luxuriance as to attract the atten- 
tion of the Inspector-General, when on his tour of inspection, to the 
question of its probable effect on the rainfall. During these last ten 
years the rainfall of the province has progessively increased until it 
would appear to amount to 20 per cent. more than the average of the 
first ten years. 

The second instance is thnt of two pairs of comparative obser- 
vatories, established on the Ebermeyer plan, in near proximity to each 
other on the boundary of a protected forest; one of each pair being 
within, the other without the forest, on open grouud. Notwithstanding 
their proximity, in most months the outer observatories shew a slight 
excess over the inner. At each observatory there are two gauges ; one 
at 60 feet above the ground, the other on the ground; and both afford 
consistent results. In the case of one pair of observatories, the total 
of 18 months' register shew an excess in the inner high level gauge of 4 
per cent., in the lower of two per cent, In the case of the other pair, the 
registers of 12 months only shew an inappreciable net difference of 
the totals, although, in most months, the forest-gauges shew a slightly 
enhanced fall, 
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Lastly, we have the case of a forest artificially produced by irrign- 
tion (during the two driest months of the year) in a region so dry 
that cultivation is rendered possible only by irrigation. Seventeen 
years’ registers at a station within the forest shew an excess of 6 per 
cent. over the probable rainfall of that station, as computed from the 
registers of two stations, one of which is 4 miles, the other 13 miles 
distant from the forest, and both on the borders of the cultivation. 

The evidence is, then, in kind, not rigorously conclusive, and it 
must be admitted that in no case has it been guarded by those special 
precautions which are demanded by strict scientific enquiry. But I 
have no reason to believe that it is not as trustworthy as observations 
made under the general supervision of intelligent and educated men 
usually are; and such as it is, it tends to support and confirm the 
conclusions drawn a priori from general physical considerations. It 
justifies, I think, nt least, the view I have already expressed elsewhere, 
namely, that I can no longer regard the long suspected influence of 
forests on rainfall as a question of equally balanced probabilities. 





II.—On the Changes observed in the Density of the Surface Sea-water, coin- 
cident with, and due to Aerial Disturbances, and consequent Alteration 
of Bario Pressure over adjacent Sea Areas: and on the Usefulness of a 
more exact Measurement of the Specific Gravity of Sea-water: more 
especially with Reference to the Waters near, and about, the Hooghly 
River Pilot Station —By Samugtu R. ELSON. 


[Received March ;—Read February 2nd, 1887.) 
(With Pl. TX.) 


In a work which I published some years since, entitled ‘ The 
Hooghly Sandheads Sailing Directory,’ on the strength of observations 
made with a small glass instrument, the stem of which was graduated 
to two thonsandths only, I asserted, that the sea water at the Hooghly 
River Pilot Station contained more salt at low water than it did at high 
water. But this seeming paradox requires some slight modification, for, 
I have since then found, with a soda-water bottle hydrometer, which 
readily weighs the sixteenth of a thousandth of salt in the water, that, 
in every case, on the least tendency of the sea thereabouts to set to the 
westward, in response, as I suppose, to aerial disturbances which lessen 
the baric pressure over the sea area to the southward, the water shows 
at once a decrease in salinity, consequently, the relative degree of saltness 





" 
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between these westward flowing waters outside, and those situated 
under the lee of Saugor and Edmonstone Islands, and their continun- 
tions, as outlying, partially dry, sands, to the northwards, will be alter- 
ed, as I shall presently endeavour to show. 

As an instance out of many I have known of the suddenness of a 
change of this sort :—At 1:30 Pr. m. of the 10th of August last, I found 
the sea at the Pilot Station registered a specific gravity of 1-024: but 
only four days afterwards, at the same hour with regard to the tide, and 
almost in the same position, it was only 1:013,*. or was :010,*. less 
salt. But gradually, during these four days, a westward set of the sea 
hereabonts had got up, which steadily increased until it was running 
at the rate of two miles an hour or more, nnd, as is always the case, its 
presence was unmistakably announced by a rather sudden change in the 
colour and appearance of the sea (in fact, it was this marked change 
that induced me to test the water again), the water changing from a 
wholesome sea-green to a yellowish (but not muddy or turbid) hue, or 
of the colour of stagnant ditch, or tank water. 

But, generally speaking, after the westward set has run for some 
time, this sickly looking water changes its appearance for the more 
natural green. And, so far as my limited and solitary observations go 
to show, the amount of salt increases as the westward set slackens. 
Therefore, these intermittent incursions of greater or less supplies of 
fresher water from, I suppose, the great easterly months of the Ganges, 
must be taken into consideration, when making comparisons as to the 
relative amounts of salt contained in the sea-water off, and in, the differ- 
ent parts of the outlet channels of the Hooghly and its estuary. 

As [have said before, in a paper read before your Society some time 
back, entitled * The Tides and Currents of the Hooghly &c., &c.,’ none, or 
but very little, of the water from the river Hooghly can possibly reach 
the Pilot Station, situated as it is about 36 miles S. S. E. from Saugor 
Roads, seeing that, by the direction vessels ride when at anchor, in all tho 
lower part of the river, from Mud Point to Saugor, the ebb tide seta 
S. W. and S. S. W. away towards Balasore Roads, or Bay, which is an 
extensive cireular amd shallow basin some 40 miles broad. "Therefore, 
Saugor Island and its outlying, partially dry reef, called Saugor Sand, 
running down as it does over 22 miles S. S. E. from the tail end of 
Saugor Island, whilst the over-active sun's rays are copiously extract- 
ing vapour therefrom, must, and undoubtedly does, afford efficient shelter 

to the muddier and semi-opaque, and therefore, warmer water on its 
immediate westward side, from an early incursion of the above-men- 
tioned drift of fresher waters, from the eastward, as, doubtless, the 
following serial observations, carefully taken for the purpose, show, 
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Temperature. Specific gravity, 
' Air. Water. 
June 18th, 1886 Saugor Roads (bound ont) 845?  855* L023}4 

» 20th ,, Eastern Channel Light. W. 


by N., 4 miles B5'4^ 86° 1:018 
» 21st , Eastern Channel Light. 
North, 9 miles 85°5° 865° 1021 
» 22nd , Intermediate Light (bound 
in) de - ne B6:5^ 1°020., 


" r) " Lower Gasper Light oer ovr B6:5? 1:021 
» ^" n» Upper Gasper Light owe " 865?  L023.4 
" " " Sangor Roads see sas B6:5? 1023.4, 


Note :—The Saugor Roads observation of the 18th was taken on the 
last quarter flood, and that of the 22nd on the last quarter ebb. 

By this we have an accumulation of salt in Saugor Roads of 
‘005. over and above what was found in the water at the Eastern 
Channel Light Station, thirty-six miles farther seawards, only a day 
or two previous. There was a set to the westward of the yellowish 
green water at the Sandheads, or Eastern Channel Light Station, on the 
20th and 21st June, which would probably account for some of the above 
great differences in the relative specific gravity, though not forall. We 
also &ee by the above observations that ata distance of eight or nine 
miles dead to seaward of the above station, and well out in the 20 fathom 
line of soundings, there was an increase in the density of the sea water 
of ‘003, this indicating that the induced lateral stream of fresher water 
from the eastward was not of necessity a very broad one: the reason of 
which I will attempt to explain further on, when I come to speak of 
the influence which the Swatch of no Ground doubtless has upon this 
westward set of the outside waters of the littoral, But even out there, 
we see the density did not exceed that of the sheltered muddy waters 
at the Lower Gasper Light Station, thirty-three miles farther north, and 
that it fell far short of that of Saugor Roads. 

With reference to this. very interesting question of the increased 
specific gravity of these inshore waters of the littoral during the dry 
months of the year, it is worthy of note that our late senior pilot, Mr. 
"O. Smyth, used to say his long experience led him to believe that the 
‘reason vessels so seldom ‘felt the ground," or ‘ bumped, in the Gasper 
- Channel, —when their known draft of water, depth given by the charts, 
height of sea-surface above * lowest low water,’ or zero, as given by the 
‘tide table, and allowance for swell running, showed they had apparently 
not mnch water to spare under their keels,— was, that some sort of 
meeting of the tidal currents piled up the water, ag it were, about 

3 
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this spot, on the ebb tide. He was evidently not far wrong in his sur- 
mises as to there being a something which assisted vessels to cross the 
Gasper bar in safety. 

Ever anxious to learn something more of the causes of these freaks, 
as some would call them, of the currents at the Sandheads, and of the vary- 
ing specific gravity of its waters, on the 13th of November last I gladly 
availed myself of an unexpected opportunity for further investigation 
by taking serial observations of the sea-surface temperature and density 
on some one line, or compass bearing, right off from the turbid water 
of the Pilot, or Eastern Channel Light Station, out into the deep blue 
sea of the Bay of Bengal... Nor, for my purpose, could it have occurred 
at a better time, with regard to the relative state of the weather, when 
going and returning, as will be seen. I went off S. E. towards Ran- 
goon as acting special pilot in the B. I. S. N. Company's 6 S. S. Sirsa and, 
commencing at the Lower Saugor Sand bnoy, which is about 5 miles 
farther inshore and towards the land than the Eastern Channel Light 
Vessel, I took observations with the bottle hydrometer, and thermo- 
meter, every two hours, with the following results :— 


Temperature, Specific gravity. 


Air, Bea. 

November 13th, 1886 Noon, 2 miles S. W. 

from Lower Saugor Sand buoy .. 86° 83° 1009} 
At 2 r. m. 20 miles S. E. of E. C. Light 

Station e — ve e 835^ 1:009- 
At 930 r. m. Passed through a frothy 

line of demarcation running E. and 

W. between light and dark green co- 

loured water. 

At4 r. Įm. 45 miles on same line .,, 81° 83° 1:0214* 


At 5:30 r. x. 60 miles on same line we ax 82 1:0224} 
November l4th 6 30 a. m. 200 miles on same 
line or in 19? 80' N. 91? 2' E. us BAI 8m 10224, 


At Noon 265 miles miles on same line .,, 81° 81°5° 1.022,% 
At 5-30 r. m. 320 miles on same line o 81° 825" 1:0231$ 


On this outward trip the ordinary fine weather of the winter mon- 
goon prevailed, following a rather heavy cyclonic disturbance down the 
bay: but on the return journey on the 20th, 21st, and 22nd of the same 
month there was a hard cyclone prevailing to the south, and then 
southwest of the Hooghly Pilot Station ; and a strong set of the 
sea up along the eastern side and, I suppose, the centre of the Bay 
of Bengal, carrying the vessel I was on board of, the B. I. S. N. Company's 


iw 
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S. S. “ Nowshera," onwards to the N. W., some three or four miles an 
hour faster over the ground than her dead reckoning showed her to be 
going through the water, on her N. W. course towards the Pilot Station 
and Hooghly River Sandheads, even all tho way from the Alguada 


Reef, and I found the following :— 


November 22nd, 1886 7 4. m. Sea indigo. 


55 miles S, E. of Eastern Channel’ 


Light Station ‘se v 
Note :—This temperature accords with, and 
the specific gravity exceeds what we 
had found at a distance of 200 miles, 
when bound the other way, only eight 
days before. 
At 8:30 a. M. 14 miles S. E. of E. C. Light 
Vessel. Sea dark green m 
At 10:10 4. m. 2 miles N. N. E. of E. C. 
Light Vessel. lst quarter ebb oss 
Note :—This gives a difference of — 37-5 in 
temperature and of + 006; in the 


specific gravity from what prevailed 


at, and near about the same spot, 
on the 13th inst. or only eight days 
before. 
At 11°30 a. x. at Intermediate Light Sta- 
tion. Half ebb em eve 
At 3 r. m. 2 miles above Saugor Light 
House S. W. ... ase ave 


Temperature. Specific gravity. 
Air. oa. 


81° 83 1:023}3 


„e 805? L022,4 


79:5? 795? 10167 


s 795?  L0134, 


81° 81° 1:007 


We will now take the observations which were made at a position 
near the Eastern Channel Light Station, and compare them, to show 
what changes of density and temperature of the sea are there due to 
these fitful changes and disturbances of weather in the bay, during this 


month of November last. 


On the 3lst October 1886, 2 miles N. E. of 
E. C. Light, and just previous to a 
cyclonic whirl in the Bay, with its 
usual precursory westward set of the 
sea at the Sandheads — ... wee 


Temperature. Specific gravity. 
Air. Sea. 


B45° 865? 1015,5 
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Temperature. Specific gravity. 
Air, Bea. 

(After this I was absent from Sandheads 

until the 13th.) 
On 13th November 1886, in nearly same 

position, just after the cessation of the 

strong westward set caused by a cy- 

clonic whirl down the Bay, and all 

was again quieted * .. 86° 83° 1003H 
On 22nd November, in same position, 

during a severe and widespread cy- 

clonic disturbance farther down the 

Bay which had been some days in 

existence: and when a strong north 

westward set of the sea was pouring 

in towards this position from, and 

across, and most likely ont of, the 

depths of the peculiar sub-marine ra- 

vine, or gut of deep, and (as Com- 

mander Carpenter has told us) cold 

water, called ‘The Swatch of No 

Ground* eee ose ow 795° 795° 10165 


From the above, and what has been shown before, it seems the 
fresher water setting from the eastward, off and on, ever since tho 3lst 
of October (on the evening of which day the changed colour and appear- 
ance of the sea alongside led me to test it, and I found a slight dimi- 
nution in its density, even then), or for half a month, was completely 
crowded out, as it were, by the last mentioned north-westward moving 
current of the 20th, 21st, and 22nd of November : which the S. S. Now- 
shera's log book furnishes ample proofs of; and, as a consequence, the 
salinity of the water at the station increased too, and probably, for a 
while, exceeded its normal : but, on this point, the few observations I have 
had opportunity to make and record will not permit me to write with 
that degree of assurance that I should like to do. 

Maury says of the hydrometer ;—* In the physical machinery of the 
universe there is no compensation to be found that is more exquisite or 
beautiful than that which, by means of this little instrument has been 
discovered in the sea between its salts, the air, and the sun: but Maury 
could hardly have meant the instrument commonly found on shipboard, 


* For a description of which seo paper by Commander Carpenter, R. N, (read 
before your Society some time back). 
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which can only be guessed at, if read to less than the nearest “002, 
but, if 80, what an amount of really valuable information may be got out 
of an instrument, which, although a rough and rude one, is so mach more 
exact: the one is as different from the other as was the old cross staff of 
Christopher Columbus’ time from the double reflecting sextant of to-day, 
Our forefathers were content to find their vessel's position to the nearest 
two or threo miles, but modern navigators are not satisfied unless they 
get it to the fraction of a mile. 

Doubtless, the energy which brings the waters up from the ever- 
frigid bed of the deep sea :—the energy of attraction and repulsion ;—of 
contraotion and expansion, or, of deadweight and buoyancy :—this energy 
of motion, under different states and circumstances, of the chemi- 
cally suspended salt atoms, contained in each ocean drop, will yet 
be made to divulge its partially hidden and secret treasures to the prac- 
tical scientist for the navigator's benefit: as has been the case with the 
latent energy of that other heat vehicle and prime motor of the hurricane 
blast, as well as of the gentle zephyr—the invisible water-vapour glo- 
bule in the air strata aloft. Al that is required is the aid of willing work- 
ers and their faithful records; for all the facts as set forth above, meagre 
as have been the opportunities for observing them, go far to prove that 
the hydrometer, when constructed to show minute aggregation, or segra- 
tion of salt atoms in tho water, must prove to be no mean aid to the 
sailor, more especially to the coasting navigator, since it is near coasts 
that the currents generally are more capricious, or disguised by others 
which have never been properly explained. It will aid him either as a 
monitor of his vessel's proximity to land; of her being caught in the 
toils of some abnormal current, which may be hurrying his vessel on to 
her destruction (as was nearly the case during the cyclone in the Bay of 
the 19th, 20th, 21st and 22nd of November last, with the ship *'* Airlie :" 
which vessel was found to have been driven by the storm-impelled cur- 
rent 140 miles to the N. W., out of her dead reckoning, right through the 
dangerous South Preparis Channel, and actually had an oyster shell 
washed up on to her deck); or its indications may be made even to 
warn the watchful shipmaster of the on-coming, though yet distant, 
cyclone; let alone ite probable use to scientists, in more ways than one. 

My instrument, a rather large soda-water bottle, when ballasted, 
or weighted, so as just to float with its wire pedestal (or support and cup 
or pan for weights) in water at a temperature of 95° (which is the 
warmest of any sea water), happens to havea fluid displacement, or, 
which is the same thing, weighs in nir exactly 10,000 grains—a con- 
venient figure for calculating the several counterbalancing weights by. 
The weights are made by dividing and subdividing 320 grains weight 
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of copper wire: the whole 320 grains being, of course, equivalent to 
1:032, or thirty-two thousandths— a figure far above any degree of salt- 
ness of sea water, but chosen on account of its convenience of divisa- 
bility :—thus, the 320 grains of wire doubled, straightened out and cut, 
gives "016, or sixteen one-thousandths: of which make sixteen coils, or 
loops to denote it, of one piece. The other piece doubled as before and 
cut gives ‘008, and so on, until the one-sixteenth of a thousandth is 
arrived at,—a fraction which will be found to readily sink the bottle, or 
' turn the scale’ of this frictionless balance. 

Below is added a diagram (Pl. IX) for corrections for temperature 
of fresh water; and a suitable table of corrections for temperature of sea 
water will be found in ‘ Maury's Physical Geography of the Sea,’ and in 
many other books of a like character, for those who like to seek out for 
themselves the “ exquisite and beautiful compensations” which as a part 
of its machinery the sea salts provide in the physical economy of the 
Ocean. 





III.— Notes on Indian Rhynchota: HETEROPTERA, No. L. 
By E. T. ArkixssoN, B. A., PRESIDENT, 


[Received and Read December 1, 1886.] 
Order RuvsNcHÓorA, Burmeister. 
Hemiptera, Linn.: Rhyngota Fabr.: Proboscidea, Scop. : Dermaptera, Rotz. 


Insects with an incomplete metamorphosis, not exhibiting the mark- 
ed changes from larva to pupa and imago observable in the Lepidoptera : 
furnished with a mouth or rostrum which is fitted for piercing and 
sucking. The rostrum is usually 3—4-jointed and contains four seta that 
arise from the anterior portion of the lower surface of the head and 
represent the maxille and mandibles of other orders of insects. An- 
tenne with 3—5 joints, rarely. more; the wings are usually four in 
number, but are sometimes abbreviated or altogether wanting. 


Suborder Hemirrera, Latreille. 
The first pair of wings (hemelytra) are horizontal, with the veins 
arranged differently from those of the second pair (wings), and usually 
comprise a basal coriaceous portion (corium and clavus), and a mem- 
branous portion (membrane) at the apex. This membrane is sometimes 
entirely absent. 'lhe wings are entirely membranous and are sometimes 
absent. — « 
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GYMNOCERATA, Fieber, Reuter. 


Cimex, Linn.: Címicides, Latr, : Geocoriew, Latr. : Geocores, Burm., Dallas: Auro- 
corisa, Weatw.: Terrestria, Leach: Geocoris and Amphibicorism, L. Dufour, Spin. 
Sahlb. et anct. 


Antenne exserted, at least as long as the head, joints without lateral 
processes: rostrum 3—4-jointed, rising from the anterior and usually the 
upper part of the head, at the base remote from the first pair of coxm : 
feet not adapted for swimming: antenne with 4—5 joints rarely with 
only three joints. 


Fam, Pentatomip™, Kolenati. 
Pentatoma, pt. Olivier, En. Méth. iv, p. 25 (1789) : Cimer, pt. Fabr. Ent. Syst. 
iv, p. 79 (1794) : Scutati, Burm. Handb. Ent. ii (i), p. 343 (1835): Longiscuti, Am. 
and Serv. Hist, Nat. Ins. Hun. p. 19 (1843): Scufata, Dallas, List Hem. i, p. 2 
(1851): Pentatomida, Kolenati, Mol. Ent. iv, (1846): Stal, En. Hem. v, p. 3 ,(1876) : 
Pentatomida, pt., Stål, Hem. Afric. i, p. 32 (1864). 

Head very often clypeated, rostrum 4-jointed, inserted usually near 
the labrum towards the apex of the head, seldom towards the base of 
the head: antennm with 4—5 joints, inserted on the lower side of the 
head below the lateral margins: scutellum very large, reaching at least 
the base of the membrane. 


Subfam. PraTASPINA, Stal. 


Enum. Hem. v, p. 3 (1876) :—Plataspido, Dallas, List Hem. B. M. i p. 61 (1851): 
Plataspidina, Stil, Ofvers. K., V. A. Fórh, p. 611 (1870) : Arthropteride, Fieber, 
Eur. Hem. p. 27 (1861) ; Arthropterida, Stal, Hem, Afric. i, p. 1 (1864). 

Head clypeated : rostrum 4-jointed, inserted towards the base of 
the head, remote from the source of the labrum: scutellum very large, 
covering the entire abdomen : hemelytra longer than the body, with the 
apical half folded inwards: longitudinal veins of membrane simple : 
tarsi 2-jointed, the first joint very short. 


Genus TanzicHEA, Stal. 


A. B. E. F. (4a.) v, p. 163 (1865) : Stal, En. Hem. v, p. 6 (1876) : Walker, Cat. 
Het. i, p. 10 (1867). 

Body very broadly ovate, nbove very much convex, beneath some- 
what flat: head clypeate, very broadly rounded ‘before the eyes, juga 
contiguous before the tylus : eyes slightly transverse : ocelli more dis- 
tant from each other than from the eyes: lateral margins of thorax 
roundly dilated : scutellum covering entire abdomen, abruptly amplified 
at the base : feet somewhat short (Stål). 
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l. CTaurcukA NITENS, Dallas, 
Plataspis nitens, Dallas, List Hom. i, p. 74 (1851). 
_ Tarichea nitens, Stil, A, S. E. F. (4 8.) v, p. 163 (1865) ; En. Hem. v, p. 6 
(1876) : Walker, Cat. Het, i, p. 111 (1867). 


Q. Above brassy, very smooth and shining, rather thickly and finely 
punctured : head, disc of abdomen, anus, sutures and stigmata, black : 
pectus dull black: eyes reddish : abdomen bright red, shining: legs 
bright orange-red: head beneath black with an orange spot in the mid- 
dle of the base: rostrum pitchy red, with the basal joint orange-red : 


antenne orange-red, with the two (?) apical joints black (Dallas). Body 
long 93 mill. 


Reported from N. India. 


Genus Caracra, Stal. 
A. B. E. F. (4 a.) v, p. 163 (1866) : En. Hom. v, p. 6 (1876). 


Body very broadly ovate or oval, rather convex, flat beneath : head 
produced before the eyes, somewhat amplified forwards, truncated at 
the apex; juga contiguous before the middle; eyes transverse, oblique ; 
ocelli almost twice as distant from each other as from the eyes: lateral 
margins of thorax roundly amplified, anterior angles produced to the 
apex of the head, rounded : scutellum covering the entire abdomen, not 
abruptly amplified at the base: costal margin of hemelytra, broadly 
lobate at the base : feet somewhat short (Stal). | 


2. OCALACTA RUFO-NOTATA, Stal. 


| Calacta rufo-notata, Stal, A. S. E. F. (4 s.) v, p. 164 (1865); En. Hom. v, p. 6 
(1876). 

g. Broadly oval, moderately convex, remotely and finely puncta- 
late: disc of thorax and scutellum very finely punctulate: eyes rufous- 
piceous: small spots, one marginal near the posterior angles ‘of the 
thorax, another on the basal lobe of the hemelytra, two marginal dorsal 
before the middle of the abdomen, sanguineous: tarsi weakly testaceous 
flavescent: anteocular part of the head hardly amplified forwards (Stål). 
Long, 6; broad 2$ mill. | 

Reported from Siam. 


Genus OxocrrLAsrIS, Stal, 
Hom. Afric. i, p. 2 (1864) ; En, Hem. v. p. 4, 6 (1876). 
Body depressed, rather strongly convex: head broad, slightly or 
moderately bending forwards; vertex about thrice broader than the 
eyes which are transverse, oblique, narrowed inwards, deeply immersed, 


+ 
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very slightly prominulons beyond the sides of the head: ocelli remote 
from the eyes: antennm inserted in the middle or almost in the middle 
between the eyes and the rostrum, the first joint somewhat equal in 
length to the two following : pronotum about twice as broad as the head, 
anterior margin gradually rather strongly sinuated behind the entire 
head; anterior angles obtuse, distinct, not rounded: feet generally 
short: sixth ventral segment in $ produced forwards in an acute angle 
reaching the base of the fifth segment ; forming anteriorly (in $ ) a less 
produced right or somewhat obtuse angle (Stål). 
Type, P. ruficeps, Dallas. 


3. ONCYLASPIS nUFICEPS, Dallas. 


Plataspis ruficeps, Dallas, List Hom. i, 73, (1851) : Walker, Cat. Het. i, p. 110 
(1867). 
Oneylaspis ruficeps, Stal, En. Hom. v. p. 6 (1876). 


4, %. Above brassy black, shining, very finely punctured, with the 
head and the anterior angles of the thorax reddish brown: coriaceous 
portion of the hemelytra brown : membrane brownish, semitransparent, 
with dark brown veins. Body beneath reddish brown, shining, finely 
punetured ; the anal apparatus and the middle of the disc of the abdomen, 
black: legs, antennæ and rostrum reddish brown, the latter rostrum with 
the tip pitehy (Dallas). Body long 9—10 mill. 

Reported from Burma, Tenasserim. 


Genus Posemon, Vollenhoven. 


Tijdschr. Ent. Ned. viii, p. 63 (1865). 


Body elliptical, rather broader, a little tumid above, shining : head 
in the g, broad, anteriorly with three horns which are channeled, the 
lateral pair curved inwards in the Q, the head is broad, semicircular, the 
juga unite at the tip of the tylus: antennm inserted below the head, 
5-jointed ; the first very long, cylindrical, rather broad, the second very 
small, only one-eighth of the length of the first, the third neither so 
long nor so stout as the first, slightly clavate, the rest gradually decreas- 
ing in length and thickness: eyes pyriform, very distant ; ocelli much 
nearer to each other than to the eyes: rostrum extending beyond the 
posterior coxm, the second and third joints of equal length : lateral mar- 
gins of pronotum arched: scutellum scarcely emarginate posteriorly in 
the d : venter flat, with, in 9,4 short longitudinal groove on the first 
segment : feet rather short and stout ( Voll.) 

4 
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4. PosgriDON MALAYANUS, Vollenhoven. 
Poseidon malayanus, Voll., Tijds. Ent. Ned. viii, p. 64, t. 1, f. 3-5 (1865). 


d, 9. Bronzed black above: eyes brownish-white: two spots and 
two lines encircling the tylus, these lines in the 4 are in the middle of 
the median cephalic horn: two small spots near the anterior margin of 
the pronotum, a thin line along its entire lateral margin and two round 
spots on the scutellum near, and a fine line around, the anterior margin, 
orange: scutellum rather strongly and pronotum more weakly punc- 
tured, head smooth: hemelytra piceous-brown: antennw weakly pilose, 
black, with the joints whitish: rostrum ferruginous: body beneath 
shining black, except pectus which is dull cinereous: each segment of 
the abdomen in the 9 has two small orange spots on each side on the 
margin: feet black, tarsi brownish (Voll). g, long, 15; 9, long, 13 
mill. 

Reported from Malacca, India ? 


Genns Bracnreratys, Boisduval. 


Voy. Astrolabe, Ent. ii, p. 627 (1832) : Westwood in Charlesworth's Mag. Nat. 
Hist. ii, p. 26 (1838) ; White, id., iii, p. 539 (1839) : Dallas, List Hem. i, p. 61 (1851); 
Walker, Cat. Het. i, p. 98 (1867): Stil, Hem. Afric. i, p. 8 (1864) ; En, Hem. v, p. 4, 
7 (1876) :—Includes Coptosoma, subg. Platycephala, Lap, Ess. Hém, p. 74 (1832). 


Body very broadly ovate, generally slightly convex above, flat 
beneath: head foliaceous, transverse, broad, broadly rounded at the 
apex; vertex 4-5 times broader than the eyes; antenne remote from the 
eyes, the first joint not longer than the third, almost equal in length: 
eyes slightly transverse, not oblique, slightly immersed, strongly pro- 
minulous beyond the sides of the head, narrowed outwards: ocelli a little 
more distant from each other than from the eyes: pronotum about one 
half broader than the head, sinunted at the apex behind the vertex, 
truncated behind the eyes, anterior angles obtuse, rounded at the apex, 
not produced. As pointed ont by Westwood, the scutellum in the 4 , in, 
both Brachyplatys and Coptosoma, is notched and in the 9, entire. In 
the former the sixth ventral segment, in the d, is produced forwards in 
an acute angle reaching the base of the fifth segment, and in the $3, 
forms anteriorly a less produced right or somewhat obtuse angle: in 
Coptosoma, the same segment forms an obtuse, or very obtuse angle, or 
is merely obtusely rounded. In Brachyplatys, the first joint of the 
Inst tarsi is nearly as long as the sccond, and in Coptosoma is much 
shorter. 
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5. BnacnvPLATYS vanti, Fabricius, 

Cimex vahtii, Fabr. Mant. Ins. ii, p. 283 (1787) ; Ent. Syst. iv, p. 89 (1794) 
Coqnebert, Ill. ii, p. 79, t. 18, f. 14 (1801) ; Wolff, Ic. Cim. p. 96, t. 9, f. 90 (1802) ? 

Tetyra vahlii Fabr., Syst. Rhyng. p. 142 (1803), 

Thyreocoris vahlii, var, Gormar, Zeitach. i ( 1) p. 33 (1839) ; Herr. Schiff. Wanz 
Ins, v. p. 31, 33 (1839), 

Plataspis vahlii, Am, & Serv. Hist, Nat. Ins. Hém., p. 64 (1843). 

Brachyplatys vahlii, Dallas, List Hem, i, p. 70 (1851) excel. syn. pt. ; Walker, Cat. 
Hot. i, p. 100 (1867); Stål. Ofvors K. V.-A. Fórh. p. 611 (1870); En. Hem. v, p. 7 
(1876): Distant, A. M. N. H.(5a.) iii, p. 44 (1879). 


Head, thorax, scutellum and abdomen, black : two large marks on 
the head, the margin of the thorax and a small oblique line before the 
margin, also the margin of the scutellum, flavescent : thorax gibbous, 
shining: two lines on each segment of the abdomen on both sides and 
which unite at the apex, also the feet, yellow (O. vahlii, Fabr.). 

d,9. Head with yellow transverse lines: pronotum with a sinuated 
transverse line on the anterior margin, abruptly curved before the an- 
terior angle, before reaching the posterior angle ; an arcuate line on the 
border of each anterior angle and another similar intramarginal line 
around the scutellum, below which is another slender line; margins 
f abdomen, transverse lines on each side of the venter, rostrum, feet 
and antennm, yellow: some specimens have a small yellow dot on each 
side of the disc of the pronotum and another like it on each side at the 
base of the scutellum (P. vaAli, Am. nnd Serv.) Long 5-6 mill 
Differs from B, radians, Voll, in its smaller size and having the intra- 
marginal flavescent line on the scutellum punctured fuscous. Differs 
from B. nigriventris, Westw. in having transverse yellow lines on the 
head. 
| Reported from Philippines, Cochin-China, Assam: not uncommon 
in Sikkim. 

6. BRACHYPLATYS RADIANS, Vollenhoven. 


Brochyplatys radians, Voll, Fauno Ent, l'Arch. Ind. Néorl. i, p. 52 (1863) : 
Walker, Cat. Het. iii, p. 527 (1868) : Stål, En. Hem. v, P- 8 (1876). 

War. Brachyplatys vahlii, Voll., Lc. p. 52 (1863). 

Brassy-black : head spotted yellow; anterior margin of thorax and 
oblique submarginalline yellow: two marginal lines on scutellum of 


which the interior line is the broader: venter yellow, with a large discal 


radiating patch (Voll.). Long 7 mill. Vollenhoven suggests that this is 
only a variety of his B. vahlii. Itisa little larger: over almost the 
entire head extends a broad yellow patch in which winds a black streak 
that has its outline twice interrupted : the margin and yellow spots on 


the.pronotum are broader and brighter: the venter black, with the 
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yellow spots on the margin of a conical shape orit may be said that the 
venter is yellow with a broad black discal patch emitting rays towards 
the margin. Stal suggests that Vollenhoven's figure (Ll c.) t. 4, f. 8 
should be referred to this species: the yellow rays from the venter vary 
much in length and he has never seen specimens in which the small 
discoidal spots on the pronotum and the basal spots on the scutellum are 
wanting. 

Reported from Philippines, Celebes, Sumatra, Amboina, Ternato, 
India (F). 


7. BuüACHYPLATYS SILFHOIDES, Fabricius. 


Cimes silphoides, Fabr., Ent. Syst. iv, p. 86 (1794). 
Tetyra silphoides, Fabr., Syst. Rhyng. p. 141 (1803) : Schiódto in Kroyor's Nat. 
Tids. iv, p. 301 (1842), excl. syn. Burmeister. 


Brachyplatys silphoides, Dallas, List Hem. i, p. 71 (1851), exol. syn. pt: Walker, 
Cat. Het. i, p. 100 (1807) : Stil, Hem. Fabr. i, p. 5(1868); En. Hem. v, p. 8, 18576). 


Body entirely glabrous, brassy-black, immaculate: margin of ab- 
domen broadly white with a row of black dots: wings lineated: feet 
yellow (Fabr.) 

$, 2. Aenescent-black, very distinctly and rather densely punc- 
tured, head somewhat rugose, four small spots on head, lateral sub- 
marginal line and line obliquely drawn from lateral angles towards the 
interior part of the eyes and here confluent with the intramarginal line, 
also two small spots placed before the middle and very distant from each 
other, elevated margin of scutellam and intramarginal line, also four 
basal spots, yellow-testaceous: ventral limbus emitting on each seg- 
ment two somewhat short flavescent rays of which the anterior is marked 
by a small black spot: feet flavescent (Stål). Long 6—8 ; broad, 5—6 
mall. 

Reported from India, Panjab, Ceylon, China. Westermann records 
its occurrence on rice (Serampore P). 


B. BRACHYPLATYS SUBJXNEUS, Westwood, 


Plataspis mibanea, Westw., in Hope Cat. Hem. i. p. 17 (1837). 

Thyreocoris septus, Germar, Zeitschr. i (i) p. 32 (1839). 

Brachyplatys eubenea, Dallas, List Hem. i, p. 70 (1851): Vollenhoven, Fauno 
Ent. l'Arch, Ind. Néerl. i, p. 54 (1863), excl. t. 4, f. 8: Walker, Cat. Het. i, p, 100 
(1867) : Stål, En. Hem. v, p. 8 (1876). 


Brassy: head with a broad submarginal line and four dois on, he 
rhombus (between the eyes), anterior and lateral margins of thorax and 
an angulated sublateral line and margin of scutellum, fulvous: feet pale- 
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ly luteous : abdomen brassy, marked by very many transverse conical 
spots on the sides ( Westw.). Long 6} mill. 

Reported from China, Philippines, Ceylon, Malacca, Burma, Assam, 
India. 


9. BRACHYPLATYS BURMEISTERI, Distant. 
Thyreccoris silphoides, Barm., Handb. ii (i) p. 384 (1835) : Stal, En. Hem. v, p. 
B (1876). 
Brachyplatys burmeisteri, Distant, A. M. N. H. (5a.) iii, p. 46 (1879). 
Brassy-black: entire margin, the feet and marginal spots on the 
abdomen luteous (Iurm.). Long 6-8 mill Can be at once distin- 
guished from B. vahlii, Fabr. and B. silphoides, Fabr. by its uniform co- 
loration above and absence of luteous markings on the head and prono- 
tum: the luteous abdominal radial streaks are as in B. radians, Voll. 
Reported from Tranquebar, Noa-Dehing valley and Sadiya (Assam). 


10. BzaacuvrPLATYS NITIDUS, Westwood. 


Plataspis nitidus, Westw., in Hope Cat. Hem. i, p. 17 (1537) ; Walker, Cat. Het. 
i, p. 110 (1867). 
Thyreocoris nitidus, Germar, Zeitschr. i (i) p. 35 (1839). 
Brachyplatys nitidus, Stål, En. Hem. v. p. 9 (1876), 
Altogether black, shining, finely punctured: head broad ; scutel- 
lum posteriorly emarginate ( Westw.). Long, 61 mill, 
Reported from India. 


ll. BnacHYPLATYS BISTRIGA, Walker. 
Brachyplatys bistriga, Walker, Cat. Hot. i, p. 100 (1867). 

Aeneons, finely punctured: head about two-thirds of the breadth 
of the thorax : antennm, legs, marginal line on pronotum on each side 
which does not extend to the posterior angle, a very short line connect- 
ing the marginal line with the posterior angle, border of scutellam, mar- 
ginal transverse lanceolate streaks on venter, each containing a black 
point, and the corium, pale luteous: costa of hemelytra black: wings 
blackish cinereous (Walker). Long 5} mill. 

Reported from Bangalore. 


12. BmACHYPLATYS COGNATA, Walker. 
Brachyplatys cognata, Walker, Cat. Hot. i, p. 101 (1867). 
Aeneous-black, minutely punctured : head about two-thirds of the 


breadth of the thorax: an irregular interrupted line near the fore 
border of the head, a twice interrupted line between the eyes and a dot 
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with a small longitudinal line on each side in the middle, the legs, an- 
tennm, a waved line on pronotum which diverges on each side from the 
anterior margin to the posterior angle, a marginal line on each sido end- 
ing near the posterior angle, sides of scutellum and transverse streaks 
on each side of the venter, luteous: scutellum slightly excavated at tho 
tip (Walker). Long 4—5 mill. 

Reported from Burma. 


13. BRACHYPLATYS ADJUNCTA, Walker. 
Brachyplatys adjuncta, Walker, Cat. Het. i. p. 101 (1867). 


Aeneous, minutely punctured: hend abont two-thirds of the breadth 
of the thorax: a mark on the disc of the head between two transverse 
interrupted lines and the lines themselves, antennm, lega, a transverse 
undulating line on the thorax which extends along the foreborder nnd 
diverges on each side to the posterior angle and two marginnl lines 
which do not extend to the posterior angle, border of scutellam, border 
of venter which emits short streaks to the disc, luteous : scutellum ex- 
cavated at the tip (Walker). Body long, 4} mill. 

Reported from Burma. 


Genus Coprosoma, Laporte. 

Coptosoma, subg. Coptosoma, Lap., Ess. Hém. p. 73 (1832) :—Coptosoma, Dallas, 
List. Hem. i, p. 61 (1851) ; Walker, Cat. Het. i, p. 83 (1867) ; Stål, Hem. Afric. i, p. 
1, 9 (1864) ; En. Hem. v, p. 4, 10 (1576). Includes Globocoris, Hahn, Wanz. Ius. ii. 
p. 40 (1834). 

Body very broadly ovate, above moderately convex, beneath some- 
what flat or very slightly convex: head usually small and perpendi- 
cularly, or somewhat so, deflexed, narrower than the pronotum; ty- 
lus not reflexed anteriorly, lying entirely in the same plane: eyes 
rather prominulous ; ocelli nearer to the eyes than to each other: an- 
tennm inserted at the eyes : lateral margins of thorax posteriorly sinuate, 
before the sinus, usually distinctly amplified and foliaceous: scutellum 
somewhat amplified hindwards : feet somewhat short. 


14. CorrosoxA DUODECIMPUNCTATA, Germar. 
Thyreocoris duodecimpunctatus, Germar, Zeitach. i (i) p. 30 (1839) ; Horr. Schiff, 
Wanz. Ins. v, p. 14, t. 150, f. 474 (1839). 
Coptosoma duodecimpunctatum, Dallas, List, Hom. i, p. 62 (1851). 
Coptosoma duodecimpunctata, Walker, Cat. Het. i, p. 86 (1807) : Stil, En. Hom. 
v, p. 10 (1876) : Distant, A. M. N. H. (5 s.) iii, p. 44 (1879). 
Body brassy-black : border of thorax and venter; eight spots on 
the thorax (four on anterior margin, one on each lateral margin, and one 
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in each Interal one-third) and four spots on the scutellum, red (Germar). 
The feet are cinnamon-colour, brown towards the base; the broad red 
border of the abdomen is bidentate on each segment and has large black 
spiracula : scutellum with a yellow line within the free black border. 
Long, 6 mill. 

Reported from Tranquebar, Assam: the Indian Museum has speci- 
mens from Sikkim and Samaguting (Assam). 


15.. Corrosoma cmibRARIA, Fabricius. 


Cimez cribrarius, Fabr., Ent. Syat, Suppt. p. 531 (1798). 

Tetyra cribraria, Fabr, Syst. Rhyng. p.143 (1803): Schiddte in Kréyor’s Nat. 
Tidsskr. iv, p. 305 (1842). 

Thyreocoris'cribraria, Burm. Handb. ii (i) p. 384 (1835) : Germar, Zeitschr i, (i) 
p. 26 (1839) ; Herr. Schüff. Wanz. iv, p. 84, t. 134, f. 416 (1834) and v, p. 31 (1839). 

Coptosoma cribrarium, Am. & Serv, Hist. Nat, Ins. Hém. p. 66, t. 2, f. 4, (1543); 
Dallas, List Hem. B. M. i, p. 67 (1851 ; Vollenhoven, Faune Ent. l'Arch, Indo-Néer. 
i, p. 50 (1863) ; Stål, Hem. Fabr. i, p. 6 (1868). 

Coptosoma atomariwm, pt. Vollen. 1. e. i, p. 50 (1863) d. 

Coptosoma cribraria, Walker, Cat. Het. B. M. i, p. 87 (1867) ; Stal, En. Hom. 
v, p. 12 (1876) : Scott, A. M. N. H. (48.) xiv, p. 289 (1874) ; Distant, Trans, Ent, 
Soc. p. 414 (1883). 

Body small, somewhat round : thorax and scutellum flavescent, with 
very numerous impressed fuscous spots : scutellum somewhat emarginate 
at the tip: abdomen dull black in the middle; feet yellow (Fabr.). 
Long 34—5 mill. 

Vollenhoven'a C. atomarium (nec Germar) is the d of C. cribraria 
and is of a greyish or greenish-yellow, irregularly covered with deep 
black punctures on the posterior portion of the pronotum and on the 
scutellum : the head is small with an extremely fine edging of black on 
the anterior margin, a crescent-shaped black line on the vertex extend- 
ing from one eye to the other: antennm yellow, with the tip of the last 
joint brownish: eyes red: pronotum divided into two unequal parts by 
a row of excavated brown points, in front of this row there is sometimes 
a waved brown line; the posterior is punctured black: basal elevation 
on scutellum not tumid, excavated points larger but more distant than 
those on the thorax; beneath, head and pronotum yellow: meso- and 
meta-thorax slaty-grey ; abdomen shining black with a broad yellow 
margin in which are the finely black-irised stigmata : feet yellow, last joint 
of tarsi, brown. Vollenhoven makes C. cribraria differ from his C. ato- 
marium in its usually greater size, colour egg-yellow or greenish-yellow : 
punctuation blacker and smaller, the row of points on the pronotum is 
not so stright; scutellum throughout with a submarginal black line 
except on the basal elevation: abdomen yellow, with a large black patch 
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in the middle from which proceed black rays running along the anterior 
margins of the segments and between these rays are small transverse 
black lines (Voll). Long 3}—+ mill. g ; 4—4} mill. 9. 

Reported from Japan, Cochin-China, Burma, India, Ceylon, Timor, 
Sumatra; the Indian Museum has examples from Java, Calcutta, Sib- 
sigar and Dikrang valley (Assam). The Sumatran specimens have tho 
yellow inclined to orange, those from Bengal are paler. l 


16. COPTOSOMA PARDALINA, Stal. 
En. Hem. v, p. 13 (1876). 


Yellow: pronotum behind the middle and on the impressions, finely 
punctured, the scutellum rather more strongly punctured, the punctures 
on the scutellum confluent in subreticulate and irregularly confluent 
masses and small lines, posteriorly less numerous, finer on the basal 
half: head semicircularly rounded before the eyes, margin narrow 
tylus and two triangular spots black: pronotum with the two typical, 
black transverse lines before the middle: pectus and venter black ; 
ventral limbus and double row of lateral spots on each segment, flaves- 
cent; the anterior spot large, subtransverse, posterior spot small, some- 
times very minute. Easily distinguished from C, cribraria by the head 
anteriorly more gradually rounded, dorsal punctuation stronger, marking 
blacker and more extended and the absence of lateral spots produced in 
long rays on the venter. Very like C. lyncece, Stål, from Australia, differs 
in the punctuation and the black dorsal marking also in the sparingly 
punctulate base of scutellum and the ventral marking (Stål) Long, 41 ; 
breadth of pronotum, 35 mill, 

Reported from India. 


17. CorrosowA NEPALENSIS, Westwood. 

Coptosoma mepalensis, Westwood, Hope Cat. Hem. i, p. 17 (1837) : Stal. En. 
Hem. v, p. 13 (1876). | 

Thyrcocoris nepalensis, Gormnr, Zeitschr, i, (i), p. 28 (1839). 

Thyreocoris circumacriptus, Germar, 1. c. p. 29 (1839). 

Coptosoma nepalense, Dallas, List. Hem. i, p. 63 (1851). 

Coptosoma circumacriptum, Dallas, 1. c. p. 63 (1851) : Walker, Cat. Het. i, p. 86 

1867). 

; EIER cinctum, Vollenhoven, Fauno Ent. l'Arch. Indo-Néer. i, p. 46 (1863). 

Brassy black, very shining, punctured : head small, with two whit- 
ish cuneate spots before the eyes: pronotum with a very slender lateral 
and anterior border (interrupted in the middle), and a sublateral, an- 
gulated line, whitish ; two amall basal dots aud a slender border on the 
scutellum, whitish; antenne pale fuscous: feet whitish; femora fus- 
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c»scent at the base; abdomen mneous; margin and sublateral spots, 
whitish (Westw.). Body long, 4 mill. | 
: Reported from Nepál. The Indian Museum has specimens from 
ikkim. 


18. Corrosoma crvera, Esch. 
Scutellera cincta, Esch. Dorpat Abh. i, p. 161 (1822) ; Entomographia, p. 105 
1822). 
Thyreocoris seminulum, Burm. Nov. Ac. Ac. Leop. xvi, Sup. i, p. 290 (1834). 
Thyreocoris variegatus, Herr. Schiff. Wanz. Ins. iv, p. 83, t. 134, f. 414 (1839). 
Thyreocoris cinctus, Germar, Zeitschr. i, (i), p. 27 (1839). 
Coptosoma cinctum, Dallas, List Hem.i, p. 64 (1851); Walker, Cat. Het. i, p. 
89 (1867) ; Stål, Ofvers. K. V.-A. Fórh. p. 613 (1870). 

Coptosoma cincta, Stål, En. Hem. v, p. 13 (1876). 

Head somewhat longer than broad, forming anteriorly a stout 
angle, yellow; a median line, dark brown: eyes large, yellow : antennm 
as long as the thorax, yellow, second joint shortest : thorax twice as broad 
as long, strongly excised anteriorly and much narrower than behind, 
sides weakly excised, surface convex, thickly punctured, black-brown : 
entire side-border yellow (with a brown longitudinal line on the anterior 
half), sides of fore-borders, a transverse line interrupted in the middle 
on the anterior half, and another irregular line in the middle towards the 
posterior margin: scutellum broad as long, posteriorly entirely obtuse, 
anteriorly convex, sloped posteriorly, grossly punctured, black-brown ; 
the broad fore-border and the narrow outer margin smooth, yellow; with 
yellow dots in the middle: hemelytra yellow at the base : beneath and 
pectus pale grey: abdomen black, shining, punctured, the margin of 
each segment with a stout three-cornered yellow spot: feet yellow 
(Esch.) Long, 24—3; broad, 2—24 mill. 

Reported from Philippines. Specimens most probably representing 
this species come from Assam and Ceylon. Differs from C. nepalensis, 
Westw. in its smaller size and proportionately larger and more numerous 
yellow marks above. 


19. CorrosoMA sPHERULA, Germar. 


|. Thyreocoris. spharula, Germar, Zeitschr. ; (i) p. 25 (1839) ; Herr. Schaf. Wanz 
v, p. 15 and 30, t. 150, f. 476 (1839). 

Coptosoma spherulum, Dallas, List Hem. i, p. 64 (1851). 

Coptosoma spherula, Vollenhoven, Fauno, Ent. l'Arch. Indo-Néer. p. 47 (1863) ; 
Walker, Cat. Hot. i, p. 86 (1867) ; Stal, En. Hem. v, p. 14 (1873). 


Bronzed black, shining, finely punctured : head without & spot; 
antennm brownish-yellow : pronotum with a fine double border, yellow, 
extending from the anterior almost up to the posterior angles: scutellum 

5 
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bordered with yellow, except nt its base : hemelytra brown with a broad 

yellow border. Beneath, hend black, pectus dull black with a transparent 

yellow border at the anterior angles: abdomen shining bronzed black, 

with a slight edging and with small sub-costal lines, yellow: feet 

yellowish-brown, deeper towards the coxm ( Voll.). Long, 2—3 mills. 
Reported from Java, China, Ceylon, N. Bengal. 


20. QCorTOSOMA PARVULA, Dallas. 
Coptosoma parvulum, Dallas, List Hem. i, p. 65 (1851) : Walker, Cat. Het. i, p. 
87 (1867). 
Coptosoma parvula, Stål, En. Hem. v, p. 15 (1876). 


d, ?. Black, shining, convex, broader behind, very finely and dense- 
ly punctured : head with a small reddish spot on each side before the 
eyes; the tylus reaching the anterior margin: eyes reddish brown: 
thorax with a faint transverse furrow across the middle; the anterior 
portion of the lateral margins yellow: scutellum wider behind, with a 
distinct transverse impressed line, near the base: hemelytra margined 
with yellow at the base: body beneath black: abdomen with the outer 
margin and a submarginal spot on each side of each segment, orange : 
legs pale brownish orange, with the base of the femora brown: anteunm 
pale brownish orange, with the apical joint darker. (Dallas) Long, 
21—3 mill. 

Reported from India. 


21. CorrosoMA CICATRICOsA, Dallas. 
Coptosoma cicatricosum, Dallas, List Hom. i, p. 66 (1851) ; Walker, Cat. Hot. i, 
p. 87 (1867). 
cicatricosa, Stål, En. Hom. v, p. 15 (1876). 

d. Body and abdomen black, shining, punctured: head rugose, 
eyes red: the lateral margins of the thorax much dilated, distinctly 
emarginate in front of the lateral angles; a strong transverse punctured 
furrow across the disc before the middle: scutellum with a strong trans- 
verse furrow at the base, the included space not elevated; the whole 
surface covered with smooth reddish, elevated spots, with tho interstices 
thickly punctured: pectus grey, obscure: legs black: rostrum pitchy 
red with the apex black: antennm black (Dallas). Long, 6$ mill. 

Reported from N. India. 


929. (QoPTOSOMA XANTHOCHLOEA, Walker. 


Coptosoma ganthochlora, Walker, Cat. Het. i, p. 87 (1867 ). 


Luteous, thinly and largely punctured, a little longer than broad : 
head about one-third of the breadth of the pronotum, with an abbreviated 
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transverse black line on the hind border and with two short piceous 
longitudinal lines in front: pronotum with a large green patch on each 
side of the posterior margin: scutellum green, except the fore-part where 
there is a distinct abbreviated transverse farrow : pectus with a black 
dise : abdomen beneath, with black points on each side (Walker). Body 
long, 44—54 mill. 

Reported from India. 


23. Coprosoma INTEGRA, Walker. 
Coptosoma integra, Walker, Cat. Het. i, p. 88 (1867). 


JEneous-black, largely punctured: head a little more than one- 
third of the breadth of the pronotum, luteous along each side in front: 
pronotum with a luteous transverae line which extends along the auterior 
border and is dilated on each side where it includes a slender black 
streak: scutellum with the border luteous, not excavated at the tip, with 
a transverse furrow in front: abdomen beneath, luteous on each side: 
legs luteous (Walker). Body long, 24—3 mill. 

Reported from India. 


24. Coprosoma BREVIS, Walker. 
Coptosoma brevis, Walker, Cat. Het. i, p. 89 (1867). 


Black, very minutely punctared, not longer than broad: head one- 
third of the breadth of the thorax with a broad curved yellow stripe on 
each side in front: eyes red: antennw tawny: pronotum with two 
yellow lateral stripes which are interlined with black; the forepart 
with two narrow, yellow, slightly interrupted and undulating bands: 
scutellum bordered with yellow, except in front, where there is a yellow 
band: abdomen beneath, yellow on each side; legs yellow. Differs 
from C. sphwrula, Germ. in the continuous band at the base of tho 
scutellum aud from C. hilaris, Walker, by the speckled scutellum 
(Walker). Body long, 3—3} mill. 

Reported from Burma. 

The following species of this sub-family may be noted as likely to 
occur in India. 

Tarichea chinensis, Dallas, List Hem. i, p. 74 (1851). China. 

Calacta lugubris, Stal, A. S. E. F. (4 s.) v, p. 163 (1865). Hongkong, 

Coptosoma tigrina, Sthl, En. Hom. v, p. 13 (1876). Cochin-China, 

Coptosoma punctiventris, Stal, 1. 0, p. 18. Malacca. 


95. CorrosoMA ASSAMENSIS, Atkinson. 


Proc. A. S. B. p. 174 (1886). 
Bronzed-black, shining, very closely and finely punctured: juga 
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yellow, with a very fine blackish external limbus: eyes large, pro- 
minulous, deep castaneous: lateral margins of pronotum (enclosing 
anteriorly & black longitudinal streak) broadly forward, narrowly hind. 
ward, also four oblong transverse spots (2 and 2) on anterior part, the 
pair nearest anterior margin smaller, and a broadly oval spot at each 
posterior basal angle, yellow : the third basal part of seutellum, black 
arcuate hindward, with two yellow, oblong, transverse elongate spota 
before the basal impression: sides very broadly and apical two-thirds 
rather sordid yellow, thickly and coarsely punctured fuscous, with a 
large rounded black spot in the middle of each posterior angle : abdomen 


beneath shining black; feet sordid flavescent. Long, 21—3; broad, 24 
mall. 


Reported from N. E. Assam. 


Subfam, Orpnina, Stal. 

En, Hem. v, p.17 (1876) :— Cydnida, Stål, Hom. Afric. i, p.18 (1864) : Cydnini, 
Schiddte, Nat. Tidsskr. p. 454 (1849) : Cydnide, Dallas, List Hem. i, p. 109 (1851); 
Walker, Cat. Het. i, p. 147 (1867) : Cydnides, Signoret, A. 5. E. F. (6 s.) i, p. 25 
(1881). 

Antennm remote from the lateral margins of the head, inserted near 
the base of the head, or not more remote therefrom than the anterior 
margin of the eyes, 4-5 jointed: rostrum 4-jointed, rising near tho 
labrum and apex of the head: scutellum variable, moderate or very 
large: costal margin of corium prominulous beyond the lateral margins 
of the body throughout its entire length, or at least for half its length : 
first ventral segment, or at least the sides, covered by the metastethium, 
the extreme posterior margin only visible: lateral margins of venter 
completely entire, not incised between the segments, the angles of tho 
segments not prominulous: tibie spinose : propleura convex, posteriorly 
depressed (Stal). 


Sec. I Crpnipes, Signoret, 


A. B. E. F. (6 a.) i, p. 25 (1881) ; iii, p. 521 (1883) : Cydnida, Stål, Hom. Afric. 
i, p. 11 (1864). 

Having piliferous points on the vertex and the pronotum both in 
front near the anterior margin and also on the disc near the transverse 
impression and above. These piliferous points exist almost in the same 
places in all species—four on the disc of the head, of which two are 
situate above the eyes, one on each side, and two towards the tip of tho 
lateral lobes (juga) ; six on the pronotum of which four nre situate on 
the anterior margin, and two lateral on the disc near the transverse 
impression. Where the pile or hairs are wanting, their existence is 
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indicated by points or dots which do not occur amongst the second 
section comprising the Sehirides. The generic characters of the Cydnides 
are chiefly drawn from the piliferous points or dots other than those men- 
tioned which are especially found along the lateral margins of the 
head, the pronotum or the hemelytra. 


Genus CegrHALOCTEUS, Leon Dufour. 

A. 8. E. F. (1 a.) iii, p. 342 (1834) ; Am. & Serv. Hist. Nat. Ins. Hém., p. 94 
(1843) ; Fieber. Eur. Hem. p. 83, 962 (1861) ; Walker, Cat. Het. i, p. 163 (1867) ; 
Stil, En. Hem. v, p. 21 (1876) ; Signoret, A. 8. E. F. (6 s.) i, p. 38 (1881) :—Cephaloc- 
tenus, Schiódte, Kroyer's Tidsskr, iv, p. 330 (1843) ; (2 s. ) ii, p. 449 (1849). 

Eyes hardly visible, composed only of a small tubercle surmounted 
by one or two others; ocelli absent: head longer than broad, spinulose, 
ciliated on the margin and the vertex ; the juga are longer than the tylus 
which is, however, free in front: antennm 5-jointed, the first joint is the 
longest, the two last shortest, globose: rostrum reaching the interme- 
diate pair of feet: the second joint stoutest and longest: pronotum 
twice as broad as long, very pilose on the sides and on part of the dise: 
scutellum longer than broad, acuminate: hemelytra shorter than the 
abdomen, membrane very short, veinless, also tho corium which is bor- 
dered with numerous hairs and has some on the disc: wings rudimen- 
tary: feet short and stout; femora amplified ; the intermediate and last 
tibie much ciliated over their whole surface; the first pair with ten 
spines on the outer side, apparently mobile, and increasing in length aud 
breadth from base to tip, the internal side furnished with four spines 
having very long hairs; tarsi long and slender; claws with appendages 
in the form of bristles: abdomen with numerous hnirs on the disc and 
on the sides, the ostiolar canal moro orless confused in the mesosternal 
groove with the ostiole towards the middle and forming an oblique open- 
ing with a distinct margin at the base and almost none at the tip (Sign.). 


O6. CEPHALOCTEUS MELOLONTHOIDES, Scbiódte. 


Cephaloctenus melolonthoides, Schiddte, in Króyer's Nat. Tidsskr. iv, p. 332 
at Aa melolonthoides, Stil, En. Hem. v, p. 21 (1876) : Sign. A. 5. E. F. (6 
s.) i, p. 40 (1881). 

Fuscous or piceous, with ferruginons hairs; scutellum and hemely- 
tra at the apex of a weaker colour, membrane albescent at the apex: an- 
tennm and rostrum ferruginous: neck pale yellow: feet rufous; pos- 
terior tibim piceous, spines fuscous ; all the tarsi pale. Head occupying 
almost one-sixth of the length of the body, broader than long by one half, 
somowhat convex, impressed towards the sides with some unequal punc- 
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tures; anterior margin of the head between the somewhat exserted oyes 
broadly rounded, deeply incised in the middle: sides of clypeus con- 
verging towards the apex, united by a small transverse furrow behind 
the middle: pronotum at least twice as broad as its median length, 
scarcely twice as long as the head, narrower than the basal breadth by 
one-third at apex, convex, the convexity transverse, almost the third part 
of a circle; disc often flatly impressed in the middle, convexly sloped 
anteriorly and at the sides; densely and minutely punctured, somewhat 
smooth towards the anterior angles: scutellum almost twice as long ns 
the pronotum, longer by a fourth than the basal breadth, somewhat con- 
vex, densely punctured ; anterior angles very acute; lateral margins, 
straight, apex broadly rounded : hemelytra as broad as half of the an- 
terior margin of the scutellum, densely punctured, somewhat convex, 
sides convexly sloped, externally rounded: venter somewhat smoothish, 
with ferruginous hairs (Schiódte). Long, 3$ mull. 
Reported from Travancore. 


Genus SripAnorUsS, Dallas. 


List Hem. i, p. 111, 125 (1851) : Walker Cat. Hot. i, p. 166 (1867) : Stal, En. 
Hem. v, p. 13 (1876): Sign. A. S. E. F. (G s.) i, p. 48 (1881). Includes Pachyc- 
nemis, Jakowleff, Hém. Canc., Trudy Russ. Ent, Obch, viii, p. 54 (1875). 

Hend very little longer thau broad, rounded in front, with the apex 
very slightly emarginate ; the margins closely set with spines, the juga 
meeting beyond the tylus; eyes of moderate size, globose, prominent : 
ocelli very large, distant, placed close to the anterior margin of the pro- 
notum : antenne short, not twice the length of the head, five-jointed, gra- 
dually increasing in fhickness from the base to the apex; basal joint 
short, second very small, third longest, gradually thickened towards tho 
apex, fourth and fifth ovate: rostrum slender, reaching the posterior 
cox, inserted close to the apex of the head ; basal and third joints about 
equal, second and fourth also about equal, longer than the others, fourth 
thinnest: body oblong-ovate: thorax a little broader than long, almost 
semicircular in front: scutellum rather longer than broad, with the apex 
broad. Membrane well developed, passing beyond the apex of the abdo- 
men, with longitudinal veins: anterior tibim compressed, cheliform, 
slightly curved, with tbe basak half of the outer margin spinose, the in- 
ner margin fringed with hairs, especially at the apex ; tarsi inserted at 
about one-third of the length of the tibim from the apex, very long and 
slender, three-jointed; basal joint very long, forming more than half 
the tarsus, second shortest, third abont half as long as the first; inter- 
mediate tibia somewhat clavate, strongly curved, thickly set with spines 
on the outside, especially towards the apex; tarsi inserted at the apox 
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of the tibim, rather short, threc-jointed, apical joint longest, second short- 
est; posterior legs very stout, rather short; femora very broad, some- 
what compressed; tibim very short, sparingly spinous on the outside, 
much enlarged and abruptly truncated at the extremity, forming a large 
oval disc, surrounded by closely set spines ; these spines at the extremity 
of the inner margin run in a single oblique line across the inner surface 
of the tibim, towards the upper margin and in the angle formed by 
this row of spines with the truncated posterior margin, the tarsi are 
inserted, and lie so concealed by the ring of spines surrounding this mar- 
gin asto elude detection except upon a very close examination; the 
tarsi are short, three-jointed, the apical joint largest, the basal joint very 
little longer than the second (Dallas). 


27. SmTiBAROPUS LATIPES, Westwood. 
Cydnus latipes, Westwood, Hope, Cat. Hem. i, p. 18 (1837) : Stal, En. Hem. v, 
p. 26 (1876). 
Stibaropus brunneus, Dallas, List Hom. i, p. 125, t. 3, f. 1 (1851) ; Walker, Cat. 
Het. i, p. 166 (1807) ; Stål, En. Hem. v, p. 17 (1876). 
Btibaropus latipes, Signoret, A. S, E. F. (6 s.) i, p. 44, t. 1, f. 4 (1881). 

9. Head, thorax and scutellum pitchy castaneous, more or less trans- 
versely rugose: head castaneous in front with the vertex pitchy: ocelli 
red : thorax with a shallow furrow across about the middle, in front of 
which is a distinct, transverse, elevated line; the portion of the thorax 
behind the furrow is finely transversely ragose as nlso the sentellum 
which is furnished with a few scattered punctures. Corium and clavus 
castaneous-brown, finely and densely punctured ; membrane pale brown- 
ish-yellow, semitransparent: body beneath pale castaneous, impunctate ; 
abdomen clothed with short hairs and with the apex pitchy: legs pale 
castaneous, with the posterior tibim, darker; anterior tibim with the 
apex black; tarsi reddish: rostrum and antennm reddish testaceous ; 
antennm darker (S. brunneus, Dallas., Long, 10$ mill. 

Reported from N. India. 


28. SmiBAnOPUS MOLGINUS, Schiddte. 

Bcaptocoris molginus, Schiódte, Kroyer’s Nat, Tidsskr (2 s.) ii, p. 458 (1849). 
Stibaropus molginus, Stål, En. Hem. v, p, 17 (1876) : Sign. A. S. E. F. (6 s.) i, p. 
45 (1881). 

Suboval: rostrum as long as the pectus: second joint of the an- 
tennm longer by half than the third : scutellum transversely rugose, 
broadly rounded at the apex: hemelytra punctured, piceous-castaneous ; 
vertex and anterior part of pronotum, black piceous: clavus and exterior 
margin of corium on the hemelytra, castaneous-rufous : beueath with 
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feet castaneous: pleura piceous; first pair of tibie black at the 
apex. Head very densely rugulose: last joint of the antenne oblong- 
oval, as large as the third : second joint of the rostrum a little thickened, 
distinctly curved: anterior part of the pronotum minntely reticulose, 
the reticulation unequal, posterior part transversely rugulose, the wrink- 
lets equal, very dense, punctulate : scutellum as long as the pronotum, 
rugulose like the posterior part of the pronotum, exceeding by one-sixth 
the basal breadth; a little dilated at the extreme tip, broadly rounded, 
almost truncated, margin broadly depressed : hemelytra distinctly punc- 
tured; exterior area of corium divided into two parts by a straight 
stria; marginal part narrow, puuctulate, the anterior part broad, very 
smooth: membrane flavescent (Schiódte). Long, 91—103 mill. 
Reported from Rangpur (Bengal): a single specimen from Jalpai- 
gori. 


29. BSTrIBAROPUS TABULATUS, Schiódte. 


Scaptocoris tabulatus, Schiódte, Króyer's Nat. Tidsskr. (2 s.) ii, p. 459 (1849). 
Stibaropus tabulatus, Stål, En. Hem. v, p. 17 (1876) : Sign. A. S. E. F. (6 s.) 
i, p. 45 (1881). 


Briefly obovate: rostrum as long as the pectus: second joint of 
antennm one-fourth longer than the third: scutellum transversely strin- 
ted, acutely rounded at the apex: hemelytra smooth. Weakly fulvous- 
castaneous ; a double somewhat ring-shaped patch on the anterior part 
of the pronotum and the humeral protuberances, piceous: first pair of 
tibim fuscons at the apex; a transversely linear black spot near the pos- 
terior margin of the fifth ventral segment, somewhat triangularly dilated 
forwards in the middle of the segment: last ventral segment in d, 
piceous. Head strongly rugose: last joint of the antennm elongate. 
Sovate, one fourth longer than the third : second joint of rostram curved 
as regards the form of the anterior sete : pronotum more distinctly con- 
stricted than in S. molginus and more narrowed towards the apex, an- 
terior part more deeply reticulose, posterior part transversely strinted, 
the strim robust, here and there confluent : scutellum scarcely longer than 
the pronotum, exceeding by one sixth the basal breadth, transversely 
striated, the stris rather regular, deep, gradually more distant towards 
the apex; apex- scarcely dilated, acutely rounded, margin narrowly de- 

ed: hemelytra smooth or very obsoletely punctured, exterior area 
of corium divided by an inwardly arched strin; marginal part broad, 
interior part narrow, linear, dilated towards the apex: membrane flaves- 
cent (Schiódte). Long, 7 mill. 

Reported from Travancore. 
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30. Srimanorvs cALLIDUS, Schiddte. 


Scaptocoria callidus, Schiddte, Nat. Tidsskr. (1 s.) ii, p. 460 (1840). 
Btibarepus callidus, Stal, En. Hom. v, p. 17 (1876) : Bign. A. B. E. F. (6 s) 
i, p. 46 (1881). 

Obovate: rostrum as long as the prosternum: second joint of the 
antennm as long as the third: scutellum somewhat convex, rugosely 
punctured, rounded at the apex: hemelytra minutely punctured. Ferru- 
ginous-castaneous, anterior part of the pronotum and base of the scutel- 
lum and hemelytra more obscure: apices of femora usually piceous, first 
pair of tibi fuscous at the apex: last ventral segment in @ with a 
blackish spot. Head densely punctured, punctuation rugose: last joint 
of antenne oval, one-fourth longer than the third: second joint of ros- 
trum straight, third roundly dilated above: anterior part of pronotum 
very minutely reticulose, the reticulation unequal, disc usually somewhat 
smooth, posterior part deeply and densely punctured, the punctures trans- 
verse, here and there confluent: scutellum one-fourth longer than the 
pronotum, longer by half than the basal breadth, punctures transverse, 
very dense at the base, here and there confluent, more distant towards 
the apex and gradually decreasing in size; apex scarcely dilated, obso- 
letely margined, broadly rounded: the hemelytra minutely punctured ; 
exterior area of corium without a dividing line; with a longitudinal im- 
pression at the base, deeply punctured, remotely and very minutely pünc- 
tured towards the apex : membrane whitish (Schiodte). Long, 5—5} mill 

Reported from Serampur (Bengal). Found flying in the evening 
on the banks of the Hughli river. 


31. SmriBAROPUS FLAVIDUS, Signoret. 
Stibaropua flavidus, Sign., A. 8. E. F. (6 s.) i, p. 47, t. 2, f. 6 (1881). 


Yellow, rugose: head semi-horizontal, semi-perpendicular, the tylus 
shorter than the juga, with two bristles at the tip, the juga with six- 
eyes very prominent; ocelli almost pedunculate or at least borne on a 
small tubercle: rostrum reaching the insertion of the intermediate feet, 
the first joint very long: the second joint of the antenns very short, 
the third thrice as long as the second, the first almost a8 long as the third: 
pronotum rugose, twice as broad behind as in front, the anterior border 
marginate; a transverse groove beyond the middle; lateral margins 
pubescent: scutellam longer than broad, rugose, almost carinate in the 
middle, broadly rounded nt the tip: hemelytra long, finely punctured ; 
membrane broad, white, with five veins: feet robust, pubescent, spinose, 
the anterior small; tibie curved, concave beneath, having the tarsi 
inserted before the tip; tho posterior very stout, the tibis ending in a 

6 
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robust, spinose stump : abdomen pubescent ; ostiolar canal much grooved, 

reaching three-fourths of the metasternum and ending in a rounded lobe 

with the odoriferous aperture invisible, Allied to S. callidus. Schiódte, 

differs in having the second joint of the antennm shorter than the third, 

and the rostrum being longer (Sign.). Long, 6; broad, 2} mill. 
Reported from N. India. 


32. STIBAROPUS (F?) minor, Walker. 
Stibaropue minor, Cat. Het. i, p. 166 (1867). 


Piceous, elliptical, convex, shining ; head slightly rugulose, about 
one-third of the breadth of the thorax: rostrum, antennm and legs fer- 
ruginous: thorax minutely punctured in front of the antemedial trans- 
verse furrow; hind part transversely rugulose : scutellum minutely rugu- 
lose, with a transverse impression very near the tip: legs incrassated ; 
tibie clavate, setose; tarsi slender: hemelytra minutely punctured ; 
membrane pale cinereous (Walker). Long, 5$ mill. 

Reported from Burma. 


33. Srrparorus (7) rEsTACEUS, Walker. 
Stibaropus testaceus, Walker, Cat. Het. i, p. 166 (1867). 


Testaceous, oval, thick, convex, shining: head somewhat conical, 
slightly rugulose, about one-third of the breadth of the thorax which is 
thickly and minutely punctured, with a transverse median furrow : 
sentellum transversely and minutely rugulose: legs short; tibim setose ; 
anterior femora and tibis thick; hind femora and tibim much incras- 
sated: hemelytra very minutely punctured; membrane pale cinereous 
(Walker). Long, 5i mill. 

Reported from India. 


Genus Lactistes, Schiddte. 


Króyers Nat. Tidsskr, (2 s.) ii, p. 456 (1849); Stal, En. Hom. v, p. 17 (1876), 
Sign. A. 8. E. F. (5 s.) ix, p. clxxii (1879) ; 1. c. (6 s.) i, p. 48 (1881). 

In this genns, as in the preceding, the anterior tarsi appear to be 
inserted before the end of the tibim, due to a prolongation of the end of 
the tibia (which is itself more or less emarginate) arising from the 
union of the apical spines. Head normally ciliated : juga inclosing the 
tylus: vertex more or less rugulose ; eyes spinose at the base : prono- 
tum much narrower in front, with a median transverse impression : 
corium almost twice as long as the membrane, the latter extending 
slightly beyond the abdomen : ostiolar canal more or less rugose, with 
the ostiole in an emargiuntion beneath and usually accompanied by a 
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small hook-shaped tongue (Sign.). In Stibaropus, the posterior tibim 
are thickened; in Lactistes, they are slender; in Scoparipes, they have 
a longitudinal row of brush-shaped hairs, and in Adrisa, they are cylin- 
drical. Schiddte separates Cephalocteus and Lactistes thus :— 


Cephalocteus. Lact istes. 


Tarsi equal, very minute. Pos- Tarsi unequal, first pair longer, 
terior tibie clavate, setose, exter- last tibi narrow, compressed, 
nally very spiny. First tibim pec- spiny. First  tibim  pectinate, 
tinate, truncate. hamate. 


34. LaACTISTES RASTELLUS, Sch:ódte. 

Lactistes rastellus, Sohiddte, Króyer'a Nat. Tidsskr. (2 s.) ii, p. 457 (1849): 
Stal, Overs. K. V.-A. Fórh. p. 614 (1870) ; En. Hem. v, p. 17 (1876): Sign. A. B. 
E. F. (6 s.) i, p. 49, t. 2, f. 8 (1881). 

Blackish-brown, shining, oval: first pair of tibi; rounded internally 
before the apex : third joint of antennm one-fourth shorter than the 
second which is cylindrical. One-half longer than its greatest breadth 
before the base of the pronotum ; somewhat convex, shining, castaneous, 
the antennw and feet of a weaker colour. Head shorter by one-third 
than its greatest breadth through the eyes, rugosely punctured, flattish, 
margin somewhat elevated, minutely incised in the middle, frontal stris 
converging from the median length : rostrum reaching the intermediate 
coxm, second joint straight above: antenna exceeding the head by one- 
fifth, first and second joints of the same length, cylindrical, the second twice 
as slender, third obconical, last two equal, ovate, one-fourth longer than the 
third: pronotum one-sixth longer than the anterior breadth, shorter by 
half than the basal breadth, convex, somewhat flatly sloped towards the 
apex, distinctly constricted behind the middle, densely punctured, pos- 
terior margin and anterior protuberances very smooth; sides sinuated 
behind the middle; anterior angles obtuse, posterior angle somewhat 
straight, callous, prominulous beyond the margin of the hemelytra: 
scutellum as long as the pronotum, scarcely exceeding the basal breadth, 
rather densely punctured, apex somewhat deflexed, somewhat obtuse: 
hemelytra densely punctured, membrane hyaline (SeAiódte). Long, 
51 mill. 

Reported from Serampur (Bengal), Philippines. 

35. LacTISTES vicinus, Signoret. 

Lactistes vicinus, Sign., A. S. E. F. (6 s.) i, p. 50 t. 2, f. 9 (18581). 


9. Close to LD. rastellus, Schiódte, but differs from it in the much 
shorter, broad, and rounded tip of the tibiw, in the internal edge of the 
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tibim being without tnbercles, whilst the external edge has 5-6 robust 
spines orteeth. Head rounded, emarginate in front, juga united with the 
tylus, borders with a rim ; leas rugose: pronotum punctured, margins 
ciliated: hemelytra with three piliferous poiuts: abdomen punctured ; 
the ostiolar canal more sinuous in front and behind, ending in a lobe 
more angularly rounded, with a small tooth at the emargination : smooth 
part of the mesosternum punctured: third joint of antennm ovnl, as 
long as the second but stont; 4-5 joints are equal and longest (Sign.)- 
Long, 71; broad, 31 mill. 
Reported from N. India. 


986. LACTISTES TRUNCATO-SERRATUS, Signoret, 
Lactistes truncato-serratus, Sign., A. S. E. F. (6 s.) i, p. 51, t. 2, f. 10 (1881). 


9. In colour and form like L. vicinus, Sign., bnt differs especially 
in the dilated prolongation of the posterior tibiæ which is short and 
presents at the last spine of the external side two emarginations that 
form three rounded teeth: the tarsi are very long. Head rounded, 
emarginate in front, the tylus shorter than the juga but free, the juga 
not touching at the tip: pronotum more punctured, with two irregular 
smooth spaces on the anterior disc: scutellum less densely punctured : 
hemelytra without piliferous points: abdomen punctured on the sides, 
on the mesosternum in the glossy lateral part, and on part of the metaster- 
num and near the insertion of the posterior femora: the episternum 
much punctured : the ostiolar canal very irregular, ending in a small 
lobe, rounded, with a valveless emargination, not a tooth (Sign.). Long, 
71; broad, 3j mill. 

Reported from N. India. 


Genus Scorarires, Signoret. 


B. S. E. F. (5 s.) ix, p. clxxii (1879); L c. p. 235 (1879): 1. c. (6 s.) i, p. 
202 (1881). 

Distinguished by the form of the posterior tibim in the 4 which 
are long, flattened, more narrow at the base and at the tip and have on 
the internal surface a line or edge furnished with short, stiff hairs very 
close, and the same line but with a few hairs only in the 9 ; on the 
external surface, there are spines as in the other genera of this section. 
Head more or less rounded and furnished on the margin with hairs and 
rather stout spinules; antennrm 5-jointed of which the third is shorter 
than the second : ostiolar canal broad, grooved transversely and ending 
in a broad lobe with the lower opening surrounded by a kind of hood 


(Sign.)- 





sc 
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37. ScorAmirES LONGIROSTRIS, Signoret, 
Scoparipes ? longirostris, Sign., A. S, E. F. (6 n.) i, p. 206, t. 7, f. 24 (1881). 


Brown-black; somewhat parallel, elongate: rostrum and tarsi, 
yellowish : two first joints of the antennm, black, the rest brownish . 
Head rounded in front, striated, finely punctured, spinulose, and ciliated 
on the margin : second joint of the antenum longer than the third: ros- 
trum very long, reaching the second ventral segment, the joints almost 
equal, the second joint much arched : pronotum almost square, anterior 
angles rounded, anterior border much emarginate, and strongly im- 
pressed, finely punctured, also the lateral margins and on the median 
transverse line ; much cilinted on the borders: scutellum rounded, im- 
pressed at the tip and very concave; disc punctured: hemelytra shorter 
and narrower than the abdomen, finely punctured, with 7-8 piliferous 
points on the external side; membrane brown: feet black: anterior 
tibie, broad, with the usual spines: abdomen glossy in the middle, 
punctured and striated on the sides (Sign.). Long, 12; broad, 6 mill. 

Reported from India ? 


Genus Aprisa, Am, & Serv. 
Hist. Nat. Ins. Hém. p. 89 (1843): Stal, En. Hom. v, p. 20 (1876): Signoret. 
A. S. E. F. (6 s.) i, p. 205 (1881). Includes Acatalectus, Dallas, List Hem. i, p. 110, 
122 (1851); Walker, Cat. Het, i, p. 64(1867) and Geobia, Montr. Ann, Soc. Linn. Lyon. 
(2 a.) v, p. 245 (1858). 

Distinguished by its 4-jointed antennm, due to the union of the 
second and third joints; first joint short, not extending beyond the ante- 
rior margin of the head, second scarcely oras long as the third and fourth 
together, second joint gradually thickened from base to tip and a little 
pubescent, third and fourth almost of equal length and very pubescent: 
second joint of rostrum thickest and longest, tho fourth is shortest, 
almost as long as the first; body oval, a little convex; corium twice as 
large as the membrane: scutellum angular at the tip : the meso-and 
meta-sternal plaques mates very large, the upper reaching the lateral 
margin above the mesosternal furrow : the ostiolar canal which reaches 
the middle of the metasternal space is more or less waved and ends in a 
tubercle or rounded or angulated lobe; it is emarginate beneath with a 
lage valvule varying with the species: feet and abdomen normal (Sign ). 


38. Aprisa MAGNA, Uhler. 


Acatalectus magnus, Uhler, Proc. Ac. Nat. Sci. Phil. p. 222 (1860) ; Stil, En. 
Hem. v, p. 27 (1876). 
Adrisa magna, Bignoret, A. 8. E. F. (6 a.) i, p. 206, t. 7, f. 25 (1881). 


9. Black, shining, much punctured, the punctuation more or less 
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confluent, head rounded, emarginate, with the anterior margin narrowly 
recurved, juga meeting by a point of their surface in front of the tylus, 
coarsely and deeply rugosely punctured : eyes testaceous, ocelli reddish : 
antenne piceous, pubescent, terminal joints paler; rostrum pitchy black, 
second joint thickened ; thorax subquadrate, anterior angles a little 
oblique and rounded, behind the head, a slightly elevated, irregularly 
crescent-formed surface, smooth and impunetate, remaining surface very 
deeply, coarsely and confluently punctured, a series of very fine punc- 
tures along the lateral margins, basal margin subtruncate, smooth, with 
a very few coarse punctures: seutellum shining, rugosely punctured, 
impunctate at the apex: corium subopaque, very finely and closely 
punctured ; membrane fuliginous, somewhat opaque, freckled with spots 
of yellow, beneath scabrescently punctured, venter densely so, its disc 
shining, impunctate, margins trenchant; legs deep black, shining, 
anterior and middle femora ciliated beneath, with a row of long slender 
spines, those upon the posterior pairs very short, tibim densely spinose 
(Uhler). Long, 19; breadth of abdomen, 105 mill. 
Reported from Hong-Kong. 


39. AnnisA (?) crara, Walker. 
Acatalectus clarus, Walker, Cat. Het. iii, p. 535 (1868). 


Black, elliptical, rather flat : sides of the head and of the thorax 
with a few bristles: head hardly punctured; sides and fore border very 
slightly reflexed : eyes, rostrum, antenne and legs, piceous: rostrum 
extending to the middle coxm: 1-4 joints of the antennm successively 
increasing in length: thorax sparingly aud minutely punctured, smooth, 
except on each side in front of a transverse middle furrow; a ferru- 
ginous patch on each hind angle: scutellam rather thinly punctured, 
smooth at the base, with a narrow ferruginous border on each side : 
legs stout; femora slightly dentate beneath; tibim spinose: hemelytra 
piceous, more thickly punctured than the thorax, with two veins near 
the costa and with four near the hind border; membrane colourless 
(Walker). Long, 10} mill. 

Reported from India, 


Genus ZErnvs, Dallas. 


Pi. List Hem. i. p. 110 (1851) : Walker, Cat, Het, i, p. 148 (1867) : St&l, Hem. 
Afric. i, p. 19, 20 (1864) ; En. Hem. v, p. 18 (1876) : Sign. A. S. E. F. (6 =) i, p. 
423 (1881). Includes Cydnus, Fieber, Eur. Hem. p. 83, 363 (1861). 

Body oval or ovate, slightly convex ; margins at least of the head, 
pilose or setose : head rounded at the apex, juga and tylus equally long ; 
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bucculm continued through, slightly elevated : first joint of the rostrum 
not extending posteriorly beyond the bucculm: antennm 5-jointed, very 
often somewhat short and furnished with subfusiform apical joints; 
scutellum triangular, longer than broad, frena extended almost to the 
apex: corium longer than the scutellum, with the apical margin 
straight : prosternum longitudinally impressed: feet moderate, femora 
sparingly setose, tibim very spinose, first pair much compressed, upper 
margin spinosely pectinate (Stål). 

Signoret (l. c.) restricts Æihus, to those species of Dallas which 
have the head spinulose and ciliated and in which the ostiolar canal does 
not end in a cornet or ear-shaped opening of which the borders are more 
or less flattened. 


40. ASTHUS INDICUS, Westwood. 

Cydnus indicus, Westwood, Hope, Cat, Hem. i, p. 19 (1837); Stil, En. Hem, 

v. p. 26 (1876) ; Sign. An. Mus. Gen. xvi, p. 632 (1880) ; Lethierry, l, c. xviii, p. 649 
1853). 

— perosus, Stal, Ofvers, K. V.-A. Fórh. p. 214 (1853) ; Hom. Afric. i, p. 23 
(1864) ; Ofvers. K. V.-A. p. 614 (1870) ; En. Hom. v, p. 18 (1876). 

thus impressicollis, Signoret, A. S. E. F. (3 s.) viii, p. 923 (1861). 

JEthus indicus, Dallas, List Hem. i, p. 114 (1851) ; Walker. Cat. Het. i, p. 155 
(1867); Signoret, A. S. E. F. (6 s.) ii, p. 28, t. 1, f. 69 (1882). 

Small, black, shining, ovate, punctured: antennm moderate ; sides 
of body setose : feet moderate, black: anterior tibim, broad, spinose, four 
posterior setiferous (Westwood). Body long 6 mill. 

d, 9. Oval or ovate, black-piceons: head somewhat obtusely round- 
ed, rarely somewhat semicircnlar, distinctly punctured, the base and the 
tylus smooth, margin slightly reflexed, remotely pilose: antennm 
fuscous-piceous, apical joints of a weaker colour, somewhat short, three 
last joints somewhat inerassate, second a little shorter than the third : 
thorax convex, in d, impressed before the middle, rather densely and 
distinctly punctured, the base and transverse space before the middle, 
smooth, lateral margins remotely pilose: scutellum moderately densely 
punctured: hemelytra distinctly punctured ; membrane sordid hyaline 
or very slightly infuscate: sides of venter sparingly punctured: tarsi 
yellow piceeus (Æ. porosus, Stål). Long, 5$—9 ; broad, 3—3} mill. 

Reported from S. Africa, Madagascar, Flores, Celebes, Borneo, Java, 
China, Burma, India, Bombay. 


41. ZErnvs BORREI, Signoret. 
JEthua borrei, Signoret, A. S. E. F. (6 s.) ii, p. 32, t. 2, f. 73 (1882). 
d$. Brown, oval, shining, sparingly and strongly punctured: ros- 
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trum, antennm coxm and feet, yellow; tarsi of a lighter colour; spines 
on feet, black. ; Head rounded, emarginate in the middle, the tylus 
shorter than the juga, the latter inclosing it, the borders also defined 
and posteriorly with 13-14 piliferous points on each side: vertex almost 
smooth, obsoletely striated : three ocelli near the eyes : rostrum reaching 
the intermediate coxm, antennm short, the second joint shorter than the 
third: pronotum very convex, with a strong line of dots behind the 
emargination and a slight impression; others at the anterior angles 
and on the transverse impression; the lateral margins sinuate and 
with 13-14 ciliated points: scutellum with the tip angularly rounded, 
rugosely and sparingly punctured on the disc, the base smooth : hemely- 
tra strongly punctured ; the marginal side visible to the tip but indis- 
tinct from the middle of the corium, and appearing crenulated, due to 
the presence of nine piliferous points or dots: the internal radial vein 
ending in the middle of the corium: membrane very long, of a light 
yellow hyaline and extending from near its half beyond the abdomen ; 
feet yellow, with black spines ; anterior tibim very broad, with seven 
stout spines, the sixth and seventh almost united as in Lactistes : abdo- 
men smooth, impressed on the sides, in the space occupied by the ciliated 
points and the stigmata : plaques mates striated and punctured, the up- 
per ending in a point on the suture, the lower separated from the smooth 
lateral space by an almost straight line; the ostiolar canal not reaching 
the middle of the metasternum and ending in a reniform lobe, with a 
valvular tooth in the indentation. Differs from Ae. indicus, Westw. by 
its much broader head, almost smooth, and the tylus shorter than the 
juga which inclose it. In Ae. indicus, the head is longer than broad be- 
tween the eyes and the tylus is very narrow in front and as long as the 
juga which almost inclose it (Sign.). Long, 7; broad, 4 mill. 
Reported from Silhet. 


49. ÆTHUS PERPUNCTATUS, Signoret, 


JEthus ? perpunctatus, Sign. An. Mus. Gen. xvi, p. 634 (1881); A. S. E. F. 
(6 s.) ii, p. 34, t. 2, f. 75 (1882). 

Black: broadly oval, convex, much punctured over its entire sur- 
face, much ciliated on the head and pronotum: two glossy spaces on the 
anterior disc of the pronotum, at the basal angles of the scutellum and 
a median line on the latter almost carinate, Head rounded in front ; 
the tylus very narrow at the tip which reaches the juga, margins slight- 
ly reflexed : pronotum ciliated on the sides and on the surface near the 
at the anterior angles; hemelytra much ciliated on the mar- 
ginal side, with 12-13 piliferous points: membrane short, brown : feet 
black; tarsi pale; anterior tibim with eight spines on the external side 


* 


ni 
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and four on the internal side: second joint of the antenns much longer 
than the third : rostrum reaching the intermediate feet: ostiolar canal 
ending in the middle of the episternum, much rounded at the tip which 
is curved back beneath, with a valvnlar emargination: the episternums 
with three small dull plates (plaques mates), that of the mesosternum 
occupying the entire internal angle along the coxa and continued on the 
suture up to the border ; thelower, orthat of the metasternum, occupying 
only the space above the extreme lobe of the ostiolar canal (Sign.) Easily 
distinguished by its abundant punctuation and the form of the ostiolar 
canal. Long, 6; broad, 3} mill. 
Reported from Khandalla (Bombay ?). 


43. JErnvs maurus, Dallas. 


/Ethus maurns, Dallas, List Hem. i, p. 118 (1851) ; Walker, Cat. Het. i, p. 158 
(1867) ; Stal, En. Hem. v, p. 26 (1876) ; Distant, Scien. Res, 2nd Yarkand Miss. p. 3 
(1879). 

4$, *. Black somewhat shining, very thickly and finely punctured : 
head ns long as broad, with the anterior margin semicircular, very 
faintly notched at the tip, juga not passing the tylus: ocelli not very 
large, red: thorax with a faint punctured transverse furrow about the 
middle, the anterior and lateral margins, and the portion of the dise be- 
hind the transverse furrow, very thickly and finely punctured: scutel- 
lum rather elongated, very thickly and finely punctured.  Coriaceous 
portion of the hemelytra pitchy castaneous, finely and rather thickly 
punctured, the punctures closer on the line of the veins, near which it 
is darker than on the rest of the surface; membrane brownish, trans- 
parent: abdomen very thickly and finely punctured on the sides, the 
middle of the disc, smooth, shining, impunctate ; the posterior margins 
of the segments very minutely denticulated : legs pitchy black, with the 
tarsi ferruginous: rostrum ferruginous: antenne ferruginous brown 
(Dallas). Long, 6} mill. 

Reported from India ? 


Genus Cvpxwxvs, Fabricius. 

Pt. Syst. Rhyng. p. 184 (1803) : Cydnus, Dallas, Liat Hem. i, p. 110, 120 (1851) : 
Walker, Cat. Het. i, p. 104 (1867) : Stal, Hom. Afric. i, p. 18, 19 (1564); En. Hom. 
v, p. 20 (1876) : Siga. pt. A. S. E. F, (G s.) ii, p. 145 (1882), Includes Brachypalta, 
Am. & Sorv,, Hist. Nat, Ins. Hém. p. 89 (1843). 

' — Body oval: head produced, semicircularly rounded at the apex and 
slightly emarginate in the middle, juga longer than the tylus, contiguous 
at the apex, margins reflexed, remotely ciliated ; bucculw rather elevated, 


- higher posteriorly than anteriorly: first joint of rostrum not extending 
7 








50 E. T. Atkinson—Nofes on Indian Rhynchota. [ No. 1, 
beyond the bucculm posteriorly : antennrm 5-jointed, first joint not reach- 
ing the apex of the head: the lateral margins of the thorax ciliated : 
scutellum broader than long, narrow at the apex: frena extended almost 
to the apex of the scutellum : costal margin of the hemelytra remotely 
ciliated, apical margin waved: prosternum longitudinally excavated : 
feet robust, tibim spinose, first pair compressed, upper margin spinosely 
pectinated (Stål). Sigmoret's diagnosis slightly differs as he makes the 
tylus and juga usually equal in length and bases his differentiation from 
ZEthus on the ostiolar canal having at the tip a free lobe, more or less 
elevated, horn-shaped and more or less flattened on the sides. 


44. CYDNUS VARIANS, Fabricius. 


Cudnus varians, Fabr, Syst. Rhyng. p. 187 (1803): SfAl, En. Hem. v. p. 26 
(1876) ; Sign., A. S. E. F. (6 s.) ii, p. 155, t. 6, f. 92 (1882). 

JEthus varians, St&l, Hem. Fabr. i, p. 6 (1868). 

Cydnus cyrtomenoides, Dohrn, Stettin Ent. Zeit. p. 40 (1860). 


d, $. Black-piceous or piceous, basal margin of thorax and feet, 
paler: membrane sordid whitish : tarsi piceons-whitish : head anteriorly 
very finely and remotely punctulate: thorax and hemelytra distinctly 
punctured. In stature like ZEthus indicus, Westw., but differs in its 
much smaller size, head more obtuse, anteriorly very obsoletely and 
remotely punctulate, tylus very slightly narrowed forwards, antennm 
much shorter, ocelli situate nearer to the eyes, thorax more narrowed 
anteriorly, punctuation on thorax, scutellum and hemelytra finer, first 
pair of tibie with fewer spines but apparently longer and the venter 
remotely sprinkled with fine, obsolete, small punctures (Stål). Long, 
4; broad 2} mill. 

Reported from Bengal, Bombay, Ceylon. 


45. Cypnus ATERRIMUS, Forster. 


Cimer aterrimus, Förster, Nov. Spec. Ins. p. 71 ( 1771). 
Cimer niger, De Géer, Mém. iii, p. 269 (1773). 
Cimex tristis, Fabr., Syst. Ent. p. 716 (1775) ; Ent. Byst. iv, p. 124 (1794). 
Cydnus tristis, Fabr, Syst. Rhyng. p. 185 (1803) : Hahn, Wanz, Ins. i, p. 161, 
‘t, 25, f. 83 (1831). 
Brachypelta tristis, Am. & Sorv., Hist. Nat. Ins. Hém. p. 90 (1843). 
Cydnus carbonarius, Fourcroy, Ent. Paris (1785) : sec. Sign. 
Cydnus spinipes, Schranck, Enum. Ins. Austr. p. 275 (1781). | 
lta elevata, Ubler, Proc. Ac. Sci. Phil. p. 222 (1860) ¢ Cydnus id, Stål, 
En. Hom. v, p. 20 (1876) 
Var. (b). Cydnus sanguinicollis, Fabr., Syst. Rhyng. p. 185 (1803), 
Var. (c). Cydnus brunnipennis, Fabr., 1. c. p. 185 (1803). | 
Brachypeltus aterrimus, Signoret, A, S, E, F, (6 n.) iii, p. 358, t. 9, f. 186 (1883.) 
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Cydnus aterrimus, Dallas, List Hom. i, p. 12 (1851) excl. syn. pt. ; Walker, Cat 
Hot. i. p. 164 (1867) : Stål, Hom. Afrio. i, p. 19 (1864); Hom. Fabr. i, p. 6 (1868) ; 
En. Hom. v, p. 20 (1876). 
Black, somewhat shining, densely and distinctly punctulate: mem- : 
brane whitish hyaline, margined black at the base: thorax in g an- 
teriorly intruded and slightly transversely elevated in the middle (St4l.) 
d, +, long, 9-13; broad 5-6 mill. - 
Var. b. has the antenne, and basal limbus of thorax yellow-cas- 
taneous. ¢@, long 12; broad, 6} mill. 
Var. c. has the antennm, corium and clavus, yellow castaneous, the 
corium and clavus infuscate at the base. g, long, 9; broad 5 mill. 

. Oval, elongate, deep black, finely punctured : base of vertex, an- 
terior disc of the pronotum, two basal angles of the scutellum, smooth, 
the last a little elevated: beneath smooth, shining in the middle, the 
sides more or less granulated or punctured: feet smooth, shining, some- 
times of a lighter colour, femora with several rows of spinose hairs, an- 
terior and middle pair with two spines at the tip: anterior tibim strong- 
ly amplified, the end having eleven strong spines on the external side 
and four on the internal side and at the tip, several others on the an- 
terior and posterior disc; trochanters, rostrum and antennm, piceous. 
Head longer than broad, margins much raised in front, without hairs on 
the border and shining only those proceeding from the piliferous points on 
the vertex and those anterior below the head which spring from each side of 
the base of the rostrum: the tylus strongly inclosed by the juga: eyes 
small, without a spine at the base: ocelli very small nearer to the eyes, 
than to the median line: rostrum short, stout, scareely extending be- 
yond the anterior coxm, first joint entirely hidden by the rostral ridges 
which are rather raised ; the second joint stouter, equal to the third, the 
last one-third less than the preceding: first joint of the antennm short- 
est, the third less than the rest, second, fourth and fifth almost equal : 
anterior border of pronotum strongly emarginate and showing behind 
the indentation an impression, very strong in the d' and less so in the 
9: scutellum triangular, the side hardly shorter than the base, tip 
angular: hemelytra with 1—3 hairs, external margin very narrow: mem- 
brane almost as long as the corium and extending by one-fourth beyond 
the abdomen, dull plates (plaques mates) with the angles rounded and 
weakly grooved; the glossy parts and grooves closely punctured : ostiole 
ending in a broad, tumid, smooth, shining plate with the posterior con- 
vexity circular (Sign.). Long, 10—13 mill. 1 | 

Reported from Europe, Africa, India: specimens from Hardwar k 
(N.-W. P.). 
Add perhaps 
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| Cygdnus nigritus, Fabr., Ent. Syst. iv, p. 123 (1794); Sign. A. S. E. F. (6 ».), 
fi, p. 147, t. 6, f. 85 (1882). Reported from China, Cochin-China, Europe. 


^ Oydnue loticeps, Sign., L. c. p. 162, t. 7, f£. 98 (1882). Reported from Mong- 
ong. 


Genus Gawrsorks, Signoret. 
A. 8. E. F. (6 s.) ii, p. 243 (1882). 


Stenocoris amd Gampsotes differ from the other genera of Cydnina 
in the length of the rostrum which reaches the tip of the second seg- 
ment of the abdomen. In Stenocoris, the third joint of the antennrm 
is much smaller than the second, and the 4-5 joints equal or almost so, 
whilst the base of the second joint moves im a median groove on the 
mesosternum. In Gampsotes, the second joint of the antennm is longer 
than the third, the third is shorter than the fourth which itself is almost 
as long as the second : the base of the second joint is free, crosier-shaped 
and slender, further the first joint is only partly hidden by the rostral 
ridges which leave the apical half of the joint free (Sign.). 


46. GAMPSOTES PARALLELUS, Signorct. 


Gampeotes parallelus, B.S. E. F. (6 s.), i, p. xxix (1881) : ii, p. 243, t. 8, f. 108 
(1882). 

Two and half times longer than broad, parallel, piceous : antenna 
especially the joints, and the tarsi ferruginous; rostrum of a lighter 
colour. Head longer than broad between the eyes, finely punctured, a 
little ciliated : second joint of the antenns hardly less long than the 
third, fourth and fifth longest, the latter longer than the fourth: ros- 
trum very long, reaching the third abdominal segment, second joint 
arched and somewhat crosicr-form at the base, third joint shortest, 
equal to the first, the fourth slender and long, equal to the second: 
pronotum strongly emarginate in front and punctured, except on the 
anterior disc and at the posterior margin, weakly ciliated on the 
sides: scutellum very long, rounded at the tip, much punctured, except 
at the basal angles: hemelytra very long; membrane yellow hyaline, 
extending slightly beyond the abdomen, with four obsolete veins; corium 
convex nt the tip, much punctured, cubital portion with two almost 
complete rows of points and a third smaller towards the scutellum : feet 
comparatively short, normally ciliated and spinulose; anterior tibim 
much dilated : ostiolar canal ending in an irregular tuberculous lobe: 
dull plates (plaques mates) occupying almost the entire meso- and meta- 
thoracic space and weakly striated : abdomen very rough on the sides 
and smooth in the middle (Sign.). Long, 5}; broad, 2 mill, 

Reported from India. 
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Genus Macnoscvrus, Fieber. 


Enr. Hom. p. 83, 362, (1861) : Stål, Hom. Afric. i, p. 10, 23 (1864); En. Hom, 
v, p, 18 (18576) : Sign. A. B, E. F. (6 n.) ii, p. 465 (1882). 


Body oval, depressed, ciliated with rare or very rare hairs: head 
flat, semicircularly or somewhat obtusely rounded; juga and tylus of 
equal length; bncculm continued through : antenne 5-jointed, moderate, 
filiform, second and third joints somewhat equal, somewhat longer than 
the basal: seutellum triangular, longer than broad, the frena continued 
almost to the apex: corium longer than the scutellum, exterior apical 
angle acute: prosternum longitudinally impressed : feet moderate, tibim 
slender, first pair somewhat compressed, upper margin pectinated with 
remote spines, last femora beneath armed near the apex with a spine 
or tooth. Closely allied to Æthus, Dallas, differs in having the body 
very remotely ciliated, margin of the head always without small spines 
and especially in its habit (Stål). Signoret makes the distinguishing 
characters the large scutellum and especially the presence of a spine at 
the tip of the posterior femora. 


47. Macroscrrvs rovEoLus, Dallas. 


JEthus foveotus, Dallas, List Hem. i, p. 113 (1851) ; Walker, Cat. Het. i, p. 157 
(1847); Stal, En. Hem. v, p. 25 (1876). 
Macroscytus foveolus, Signoret, A. S. E. F. (6 s.) ii, p. 472, t. 12, f. 131 (1882). 


8. Headrather small, with the anterior margin rounded, entire, the 
juga not meetiug beyond the tylus ; pitehy brown, with the margins paler 
and fringed with fine bristles: ocelli very large, red: thorax piteh y 
brown, with the posterior margin castaneous, anterior margin with a 
faint, finely punctured, transverse fovea; lateral margins finely and 
thickly punctured, and fringed with long, stout, bristles: posterior 
portion of the dise finely and sparingly punctured: scutellum pitchy 
brown at the base, becoming castaneous-brown towards the apex, rather 
strongly but sparingly punctured ; the tip with a distinct fovea. Cori- 
aceous portion of the hemelytra bright castaneous-brown, thickly and 
finely punctured; membrane brownish, semi-transparent: abdomen 
beneath pitchy, very smooth, shining, with the dise impunctate, the sides 
thickly and finely punctured: pectus pitehy, thickly and finely punc- 
tured : anterior legs pitchy red ; four posterior pitehy, with the coxm 
reddish; all the tarsi ferruginous: rostrum pitehy red, with the apex 
pitehy : antenne. ferruginous, dusky towards the base (Dallas). Long, 
114 mill. 

Reported from N. India. 
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48. Macroscyrus BRUNNEUS, Fabricius. 


Cydnus brunneus, Fabr., Syst. Rhyng. p. 185 (1803). Tanger. 

JEthus brunneus, Walker, Cat. Hot. i, p. 149 (1867) excl. syn. Syria. 

Cydnus prozimus, Ramb., Fauna Andal. p. 112 (1839). Spain. 

JEthus badius, Walker, Cat. Hot. p. 159 (1867). India, Ceylon, N. China. 

Var. (b.) thus opacus, Stil, Ofvers. K. V.-A., Fórh., p. 214 (1853) ; Macros- 
cytus id, Hem. Afric. i, p. 26 (1861) ; En. Hem. v, p. 19 (1876). Caffraria. 

Var. (c.) Cime» spinipes, Fabr., Spec. Ins. ii, p. 360 (1781); Mant. Ins. ii, p. 
172 (1787); Ent. Syst. iv, p.124 (1794). Cen. Africa. 


Cydnus spinipes, Fabr., Syst. Rhyng. p. 186 (1803): Stal, En. Hem. v, p. 25 
(1876). 


Macroscytus brunneus, Fieber, Eur. Hem. p. 362 (1861) excl. syn. pt. ; Muls. and 
Key, Pun. Fran. ii, p. 32 (1860), Stål, Hem. Fabr. i, p. 6 (1868): Sign. A. S. E. F 
(Gs.) ii, p. 477, t. 14, f. 136 (1882). 

Stature and size of C. aterrimus, Forster, but entirely brnnneous 
and more flat, thorax not retuse nor impressed with a median stria: 
antennm -jointed : feet spiaose: last pair of femora inwardly dentate 
(M. brunneus, Fabr.). 

Oval: of a more or less deep brown; the varieties brunneus and 
opacus, black and spinipes more or less finely punctured: corium some- 
times glossy: rostrum, base of antennm and the tarsi, yellow. Head 
rounded circularly in front; tylus as long as the juga which have 5-6 
hairs along the margin: vertex scarcely carinate: ocelli approximate 
to the eyes: rostrum reaching the tips of the intermediate coxw: two 
first joints of the antennæ, yellow; the third shorter than the second, 
the fourth and fifth the longest: pronotum convex in front, transversely 
flattened without an impression; borders slightly margined and with 
several hairs: scutellam long, reaching three-fourths of the abdomen, 
angular at the tip which is sloped, convex at the base and on the sides, 
very finely punctured on the disc: hemelytra almost flat, finely punc- 
tured, the radial veins scarcely prominent, the marginal side with 3-6 
piliferous points; membrane short, white, hyaline, veins clouded brown : 
feet obscure, more or less deeply coloured, the tarsi yellow, all the 
femora spinose beneath, the posterior femora with two stouter spines 
at the tip which causes the posterior tibiae to, become somewhat distorted 
at the base, this portion is reddish aud glabrous: abdomen black and 
smooth with some hairs on the margin: ostiolar canal grooved ; the tip 
with two lobes having a broad irregular valvule in the posterior indenta- 
tion; the dull plates (plaques mates) finely striated, the upper rounded 
at the anterior angle and between it and the mesosternal groove a 
smooth space which extends to the level of the tip of the ostiolar canal. 
In var. opacus, there is a weak punetuation in the smooth space of the 
metasternum (Sign.). Long, 8; broad, 45 mill. - 

Reported from Europe, Africa, Asin : Chinn, Coylon, India. 


* 
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40. MacnoscYvTUS EXFANSUS, Signoret. 
A. S, E. F. (G s.), ii, p. 479, t. 14, f. 138 (1882). 


Body oblong, oval, of a blackish-brown: rostrum, base and tip of 
the antennæ and the feet of a lighter colour: tarsi, yellow: hemelytra 
light brown; finely pumetured on the posterior dise of the pronotum, 
the scutellum and the hemelytra. Tylus on a level with the juga which 
have six hairs; vertex weakly furrowed: third joint of the antennm 
shorter than the second: pronotam with 10—11 hairs on the lateral 
margins ; behind the emargination the points nre very obsolete : scutel- 
lum smooth at the base, sparingly punctured on the dise, tip angular: 
membrane hyaline ; abdomen smooth in the middle, with very fine small 
stri, on the sides: the mesosternal dull plate (plaque mate) finely 
striated, rounded at anterior angle, separated from the mesosternal 
groove by a broad glossy band which is punctured and furnished with 
small strie, that of the metasternum is finely striated and punctured : 
the ostiolar canal ends in a two-lobed part of which the external lobe is 
broadly dilated and there is a broad rounded valve in the indentation, 
Possibly only a local variety of M. brunneus, Fabr., from which it differs 
in its appearance but especially in the form of the tip of the ostiolar 
canal which is here much dilated and is confused with the thickened fold 
of the mesosternal groove (Sign.). Long, 7; broad, 4 mill. 

Reported from Bombay. 


Genus Groromus, Mulsant & Rey. 
Pun, France, p. 34 (1866) ; Sign. A. S. E. F. (6 s.), iii, p. 33 (1883), 


Differs from Cydnus in the absence of small spines on the head. 
The rostrum is short, usually not extending beyond the intermediate 
trochanters which distinguishes it from Gampsotes : the anterior border 
of the pronotum is not margined which separates it from Pangmus : 
the absence of the tumidity on the lateral angles of the disc of the 
pronotum which conceals the real angle as in Maeroscytus and the 
posterior femora being spinose at the tip give sufficient characters for 
distinguishing it. Moreover the ostiolar canal is terminated by a reni- 
form or cornet-shaped lobe (Sign.). 


50. Geotromus PrYoMw Eus, Dallas. 


JEthus pygmous, Dallas, List Hem. i, p. 120 (1851) ; Walker, Cat. Het. i, p. 158 
(1867); Stal, En. Hem. v, p. 26 (1876). 

Cydnus rarociliatus, Ellenr, Nat. Tijd. Ned. Ind., xxiv, p. 139, f. 7 (1862) 
Vollon., Faun. Ent. Ind. Neerl. p. 18 (1868). 

Cydnus pallidicornis, Vollon., 1. €., p. 17 (1868). 

Cydaus apicalis, Horvath, Hom, Het. récoltés en Chine, p. 3(1879). 


"vor" = 


ee 





56 E. T. Atkinson—Notes on Indian Rhynchota, [No. 1, 


Ethus palliditarsus, Scott, Hom. Japan, Trans, Ent. Soc. iv, p. 300 (1880), 
Geotomus jucundus, F. B. White, A, M. N. H. (4 s.) xx, p. 110 (1877). 
Geotomus subtristis, F. B. White, l. c., p. 111 (1877). 


Geotomus ? minutus, Motsch., Sign., Ann. Mus. Civ. Gen. xvi, p. 650 (1880). 
Geotomus pygmæus, Sign., A. 8. E. F. (6 a.) iii, p. 51, t. 3, f. 160 (1883). 

*. Elongate-ovate, black, shining: head*with the juga sparingly 
punctured ; ocelli red; thorax smooth, somewhat quadrate, transverse, 
with a short line of fine punctures close to the middle of the anterior 
margin, a line of similar punctures across the middle, and a few scattered 
punctures on the sides, scutellum long, rather thickly and finely punc- 
tured, with the base impunctate, Coriaceous portion of the hemelytra 
pitchy, very thickly and finely punctured, the punctures larger along 
the veins; membrane whitish; body beneath, black; abdomen thickly 
and finely punctured on the sides; the disc smooth: legs pitchy ; tarsi 
pale orange; antenns pale brown, with the tips of the fourth and 
fifth joints paler or testaceous (Dallas). Long, 31—41; broad, 14—2 
mill 


Reported from India, Sumatra, Java, New Caledonia, Japan, China, 
Hawaii. 


51. Geroromus ELONGATUS, Herrich Schäffer. 


Cydnus elongatus, Herr. Schiff., Wanz. Ins. v, p. 97, t. 27, f. 546 (1839). 


Cydnus oblongus, Ramb., Fauna Andal. p. 115(1839); Fieber, Eur. Hem, p. 364 
(1861 ). 


JEthus elongatus, Walker, Cat. Het. i, p. 148 (1876). 


Geotomus elongatus, Muls. and Rey, Pun. France, ii, p. 35, 38 (1866); Sign. A. 
B. E. F. (6 s.) iii, p. 212, t. 5, f. 176 (1883). 


Body oblong, elongate, parallel on the sides: black-brown, corium 
a little lighter: rostrum, antennm and feet, yellow-brown ; tarsi yellow : 
punctured on the head, the posterior disc and the sides of the pronotum, 
the scutellum (except the basal angles), and the hemelytra. Head 
rounded in front, tylus as long as the juga and presenting two hairs at 
the tip, the juga with 4—5 hairs: second joint of the antennm as long as 
the third, the fourth and fifth longest: rostrum reaching the base of the 
intermediate coxm: pronotum slightly impressed, punctured on the 
posterior disc, also on the lateral margins and behind the anterior in- 
dentation; 7—8 piliferous points on the sides: scutellum long, punc- 
tured, angular at the tip, witha longitudinal impression, basal angles 
smooth : hemelytra punctured, & single piliferous point on the marginal 
side: membrane white hyaline: abdomen black, smooth in the middle, 
sides punctured : mesosternal plate extending to the lateral margin, 
metasternal plate separated from the smooth space which has two rows 
of dots, by an almost straight line, concave above, convex below : ostiolar 
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canal very rough, narrow at the base, very broad at the tip which forms 
a much rounded lobe presenting behind m strong excavation in which is 
hidden the ostiole (Sign.). Long, 4; broad 2} mill, 

Reported from Europe, Asia, Africa. 


52. QGforoxus ABDOMINALIS, Signoret. 
A. S. E. F. (6 s.) iii, p. 219, t. 9, f. 184 (1883). 


d. Oval, elongate: pitchy brown, the hemelytra of a lighter 
colour. Head rounded in front; the tylus broader in the middle than 
at the tip, as long as the juga and having two hairs at the tip, the juga 
with five hairs on the margin: vertex finely punctured: the second 
joint of the antenne longer than the third : rostrum reaching the level 
of the intermediate coxm: pronotum strongly impressed in front behind 
the anterior indentation and finely punctured in that space also on the 
transverse line and along the lateral margins; the transverse groove, 
absent in the middle, is visible on the sides below the piliferous points ; 
lateral margins with five hairs: scutellum long, narrowly rounded at 
the tip, finely punctured on its dise, basal angles smooth and very 
convex: hemelytra punctured, corium more sparingly: membrane 
slightly smoky, hyaline, projecting beyond the abdomen which is smooth 
in the middle, strongly punctured on the sides: meso- and meta-sternum 
without dull plates (plaques mates), and both sparingly but broadly 
punctured: ostiolar canal, broad, short, ending in a broad ear or cornet 
(Sign.). Long, 3}; broad, 2 mill. 

Reported from India. 


Genus Cuinocomgis, Mayr. 

Verh. Zool. Bot. Gess. Wien, xiv, p. 907 (1864) ; Walker, Cat. Het. i, p. 170 
(1867): Stal, En. Hem. v, p. 21 (1876): Sign., A. S, E. F. (6 s.) iii, p. 617 (15583). 
Includes Amnestoides, Sign., B. S. E. F, (5 s.) ix, p. viii. (1880). 

Margin of hend with erect spinules: tylus as long as the juga: 
eyes prominent, ocelli distinct: antenna 5-jointed, second joint scarcely 
half as long as the third : margin of pronotum anteriorly and on both 
sides, elevated ; scutellum short, triangular, reaching the base of the 
fourth abdominal segment: odoriferous orifice with a long furrow, with 
a rounded elevated lobe at the apex: first pair of tibime gradually 
broader towards the apex, externally spinosely pectinated : tarsi in- 
serted at the apex of the tibim (Mayr) 


53. Cuioconts NiTIDUS, Mayr. 

Chilocoris nitidus, Mayr, Verh. Zool.-Bot, Gess. Wien, xiv, p. 907 (1864) : Walker 
Cat. Het. i, p, 170 (1867); Stal, En. Hem. v, p. 21 (1876) : Distant, Trans. Ent. Soc 
p. 415 (1883) ; Sign, A. S. E. F. (6 a.) iii, p. 518 (1883). 

5 
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Shining, piceous-black : posterior margin of the pronotum, hemoe- 
lytra, antenne, rostrum and feet, rufous castaneous : head strongly, pos- 
terior part of pronotum and homelytra finely, and the apex of scutellum, 


punctured ; membrane hyaline: abdomen smooth (Mayr). Long, 5 mill 
Reported from Kashmir. me ——— 


94. QCurinoconis riCEUS, Sign. 
A. S. E. F. (G s.) iii, p. 518, t. 15, f. 201 (1883). 


Blackish-brown, lighter on the corium and on the lateral and pos- 
terior margins of the pronotum. Head broad, eyes very stout; ocelli 
nearer to the eyes than to the median line; vertex with a longitudinal 
impression; the border of the head, margined: tylus broader in the 
middle than towards the tip: pronotum strongly margined iu front with 
a longitudinal line and impressions; anterior dise smooth, shining, not 
punctured (except on the sides which are finely punctured), transverse 
groove very distinct, with a line of dots; posterior disc weakly punc- 
tured: scutellum blunt at the tip, sparingly punctured on the disc, 
more so but more finely on the lateral margins: hemelytra strongly 
punctured along the cubital veins with two rows of lines on the clavus, 
the corium very finely punctured at the tip, almost smooth at the base : 
membrane hyaline yellow : meso- and meta-sternum dull: ostiolar canal 
very long but not extending beyond the margin, ending in a lobe trun- 
cated at the tip, rounded behind, with a median canal which disappears 
towards the terminal lobe (Sign.). Long, 3}; broad 1j mill. 

Reported from India. Possibly same as preceding. 


55. CniLocoRIs PARUMPUNCTATUS, Sign. 

A. S. E. F. (6 s.) iii, p. 520, t. 15, f, 202 (1883). 

This species is distinguishable by the serrated margins of the 
pronotum and of the base of the hemelytra from the teeth of which 
issue hairs, nine on the pronotum and six on the hemelytra. Light 
chestnut brown, shining, weakly punctured on the head; tylus very 
convex and much amplified in the middle, narrow at the tip and on the 
vertex much broader than the juga: pronotum strongly margined in 
front, with 3—4 stont points behind the anterior indentation, the anterior 
disc smooth, shining, longer than the posterior, very convex, and se- 

from the latter by a strong punctured impression; beyond the 
posterior disc are some twelve stouter points and on the 

—— mm side of the eyes, 3—4 stout points : scutellum blunt, 
ronnded at the tip, sparingly and strongly punctured on the disc, a 
little more abundantly on the sides: hemelytra sparingly punctured 
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on the corium which is almost smooth, more abundantly along the 
cubital suture, the clavus showing a complete line along the suture and 
a half-line near the sentellum; a second line of punctures on the 
external radial vein and a strong impunctate line, not extending beyond 
the middle of the hemelytra, on the internal radial vein: membrane 
hyaline, extending beyond the abdomen which is smooth and shining: 
meso- and meta-sternum entirely dull: ostiolar canal very long, extending 
beyond the mososternum, stout nt the source; then narrowing and 
ending in a rounded lobe which points backwards; in the middle, a 
narrow groove gradually widened until it is lost in the rounded lobe 
(Sign.). Loug,21; broad, 1 mill. 
Heported from India, 


Sec. II. Seninmes Signoret. 


A. S. E. F. (6 s.) i, p. 20 (1881) ; iii, p. 521 (1883) :—Sehirida, Stål, Hem. Afric. 
i. p. 27 (1864). 

Without piliferous or setigerous points or dots on the vertex and 
pronotum in front near the anterior margin and on the disc near the 
transverse impression and above. These characters are, however, so 
weak and variable that Stål was probably right in sinking the divisions 
into Cydnida and Sehirida made by him in 1864 and including the 
whole as one sub-family of the Pentatomide in 1876 (En. Hem, v. p. 
17, 1876). 


Genus Pevroxvs, Signoret. 


B, 8. E. F. (5 s.) x, p. xxxiii (1890); 1. c. (G a.) iii. p. 622 (1883). Includes 
Legnotus, Stål (neo Schiodte), Hem. Fabr. p. 7 (1868); En. Hem. v, p. 22 (1876). 

Scutellum short, sides almost equal at the base, tip acuminate ; 
membrane very large, but not projecting beyond the abdomen: ros- 
trum short, scarcely extending beyond the anterior feet: intermediate 
femora ciliated and with four short spines at the tip; anterior tibim a 
little dilated, the posterior tibim straight: ostiolar canal broad, long, 

with an opening of one half its size (Sign.). 


56. PzLTOXYS BREVIPENNIS, Fabricius. 


Cimez brevipennis, Fabr., Ent. Syst. Suppl. p. 536 (1798). 
Cydnus brevipennis, Fabr., Syst. Rhyng. p. 187 (1803). 
JEthus brevipennis, Walker, Cat. Het. i, p. 158 (1867). 
Lejnotus brevipennis, Stal, Hem. Fabr. i, p. 8 (1868) ; En. Hem. v, p. 22 
1876). 
— pubescens, Sign., B. 8. E. F. (6 s.) X, p. xxxiii (1880), 
Peltorys brevipeanis, Bign., |. o. (6 a.) iii, p. 022, t, 15, f. 203 (1883). 
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&. Black, shining, above and beneath very densely and distinctly 
punctured : first joint of the antennm and the rostrum, piceous : tarsi 
pale yellow piceous, Tylus remotely punctured towards the base, im- 
punctate before the middle, transversely rugose: thorax in the middle 
almost twice longer than the head, convex towards the sides, behind 
the middle, and anteriorly transversely slightly depressed, somewhat 
convex before the middle, this convex part somewhat depressed in the 
middle, anteriorly somewhat sloped: clavus with two rows of punc- 
tures: corium in the interior part behind the middle with four rows 
of punctures, towards the base, and on the exterior part sparsely pune- 
tured: membrane fuscous, (Stål). Long, 44: broad, 2 mill, 

Reported from Tranquebar, India, Saigon. 


Genus Trrromecas, Amyot & Serville. 
Hist. Nat. Ins. Hem. p. 92 (1813) : Signoret, A. S. E. F. (6 s.) iv, p. 50 (1884). 


Second joint of the antenn:z much smaller than the third: plaques 
mates of the episternums small : lobes of the head, unequal or equal which 
causes the anterior margin to appear more or less emarginate: tylus 
almost as long as the juga. Head slightly reflexed on the margins and 
appearing impressed or more or less emarginate in front: pronotum ap- 
pearing flattened in the margins although really possessing a marginal 
ridge: median angles of the prosternum less pronounced than in the other 
genera of this section and therefore the median groove is not so deep: 
mesosternal ridge indistinct, metasternum smooth: ostiolar canal with 
an ear-shaped small tongue very distinct, the dull plates (plaques mates) 
weakly developed above and below the mesosternal groove (Sign.). 


57. "TurrowEGas BICOLOR, Linnens. 


Cimez bicolor, Linnseus, Faun. Suec., No. 936 (1761) ; Syst. Nat.; (ed. 13) p. 
722(1767); De Géer, Mem. ii, p. 268 (1773); Fabr., Syst. Rbyng., p. 176 (1803 : 
Wolff, Icon. Cim. p. 63, t. 7, f. 60 (1801) : Stoll, Pun., p. 126, t. 32, f. 224 (1788). 

Cydnus bicolor, Hahn, Wanz. Ins. i, p. 192, t. 31, f. 99 (1831). 

Cydnus nubilosa, Harris, Exp. Eng. Ins. 90, t. 26, f. 8 (1776). 

Schirus bicolor, Dallas, List Hem. i, p. 129 (1851), 

Tritomegas bicolor, Am. & Serv., Hist. Nat. Ins. Hém., p. 98 ( 1843) Sochib. Mon. 
Geoc. Fenn. p. 21 (1848): Sign., A. 8. E. F. (6 s), iv, p. 60, t. 2, f. 217 (1884). 


More or less oval: bluish-blaek, shining, punctured, spotted 
white; two irregular spots on the anterior angles of the pronotum, 
two others at the external base of the hemelytra and two not so 
at the external angle of the corium : usually also two small white — 
nt the external angle and at the base of the pronotum as in the type, 
white: head indented in front, juga with a channeled rim: feet blu- 

sh-brown, with a more or less broad white ring at the base of the tibim: 
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nntennm brown, second joint shorter than the third, the latter some- 

times twice as long as the former: dull plates (plaques mates) less 

developed with some strong, deep points, especially in the mesosternal 

angle: ostiolar canal very long, projecting beyond the transverse two- 

thirds of the metasternum (Sign.). Long, 5-7; broad, 23-5 mill. 
Common in Europe and Asia. 








IV.—A second series of New Species of Ficus from New Guinea.—By 
Grouce Kine, M. B., LL. D, F. L. S, Superintendent of the Royal 
Botanic Garden, Calcutta. 


[Received March 23rd ;—Read April 6th, 1887.] 


Since reading my paper before this Society “on some new species 
of Ficus from New Guinea,” in January last, I have received from the 
distinguished botanist and explorer, Signor Beccari of Florence, materials 
which enable me to describe seven additional new species from that 
island. The whole of these species were collected either by Sig. Beccari 
himself, or by his companion Count D'Albertis. These seven species 
all belong to the third of the sub-groups defined in my paper just re- 
ferred to, namoly, the group characterised by having ** unisexual flowers, 
the males and galls being in one set of receptacles and the fertile female 
flowers alone occupying another set of receptacles. In this group these 
seven species are distributed amongst the sections Syctdium, Covellia, 
Eusyce, and Neomorphe, for the distinguishing characters of which I must 
refer to the paper already mentioned, 


SYCIDIUM. 


Ficus conspicabilis, King. A tree (?) the young branches and leaf- 
buds covered with short deciduous yellow hairs; leaves broadly ovate or 
elliptic, the apex acute or shortly acuminate, the edges entire; the base 
broad, slightly unequal, sub-cordate, 7-nerved ; primary lateral nerves 
about 6 pairs; secondary nerves sub.transverse, little curved; lower 
surface pubescent especially on the midrib and nerves, reticulations 
minute distinct ; upper surface minutely lepidote ; length of blade about 
8 inches; petiole ‘8 in.; stipules densely covered with long, yellow, silky 
hairs. Receptacles large, shortly pedunculate, axillary, solitary, de- 
pressed-turbinate, both base and apex very concave, the surface 
wrinkled, rough, minutely tuberculate, deciduonsly hispid-tomentose ; 
length from base to apex l'l in.; breadth 16 in.; umbilicus much 
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depressed, large, with numerous scales; basal braets 3, broadly triangu- 
lar; pedicel :2 in. long, hispid ; female flowers sub sessile or i 

j : ; - pedicellate, 
perianth of three distinet dark-coloured pieces; ovary ovoid, smooth ; 
style terminal, longer than the ovary in the sessile, shorter than the 
ovary in the pedicellate flowers. 

New Guinea: Sig. Beccari (Herb. Beccari, P. P. No. 651.) 

Ficus mespiloides, King. A tree; the young shoots with long, tawny, 
ndpressed, rather stiff hairs which nre ultimately deciduous; leaves hard 
and rather harsh to the touch, sub-coriaceous, petiolate, elliptie, in- 
equilateral, the apex shortly cuspidate; the edges, entire, recurved; the 
base narrowed, cordate or emarginate, sometimes oblique, 5 to 7-nerved ; 
primary lateral nerves about 6 pairs, prominent beneath and minutely 
adpressed-pubescent as is also the midrib; the rest of the under surface 
puberulous and obscurely and minutely tuberculate; upper surface 
minutely lepidote, glabrous, rigid; length of blade 5 to 7 in.; petiole 
seurfy nnd with a few scattered adpressed fulvous hairs; 4 in. long; 
stipules ovate, acute, pilose externally, “4 in. long. Receptacles sessile, 
axillary, solitary, sub-globose (the base and apex truncate), the surfaces 
with many faint vertical ridges especially towards the apex, slightly 
verrucose, when young scurfy pubescent, when mature nearly glabrous; 
l in. long by 1°3 in. broad ; the umbilicus large, wide, surronnded by a 
rigid but in no way projecting annulus; basal bracts 3, leaving an annu- 
lar scar where they fall off: fertile female flowers ellipsoid, rather flat, 
smooth, the style long, terminal ; perianth of 3 lanceolate, dark-coloured, 
free pieces ; male and gall flowers unknown. 

New Guinea on Mount Arfak: Sig. Beccari (Herb. Beccari, P. P. 
No. 962.) 


COVELLIA. 


Ficus conora King. A tree, all the young parts softly pubescent, 
the young branches pale-coloured ; leaves petiolate, membranons, elon- 
gate-lanceolate, slightly inequilateral, the apex acuminate, the edges 
entire, the base narrowed, 3-nerved ; primary lateral nerves 5 to 8 pairs, 
slightly prominent beneath and, like the midrib, tomentose; the rest 
of the under surface pale in colour and (in the adult state) very shortly 
hispid and minutely papillose (the papille white); upper surface co- 
vered with very minute white dots bnt no hairs; length of blade 4 to 7 
inches; petioles '35 in. long, tomentose ; stipules Innceolate, pubescent 
externally, *6 in. long. Receptacles borne on long, thin, flexuose, lenfloss, 
nearly glabrous, branches which issue from the base of the stem, soli- 
tary, long pedunculate, turbinate, the apex very broad and depressed, 
the sides fnintly ridged, scurfy-pubescent, and with numerous flat 
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smooth warts, 1 in. ncrosa when ripe; umbilical scales large and thick ; 
basal bracts none; peduncle thick, pubescent, bearing 3, small, broadly 
triangular bracts at or below the middle, varying in length from ‘5 in. 
to 1:25 in.; fertile female flowers pedicillate or sessile, the ovary sub- 
globular, smooth; style elongate, subterminal; receptacular hairs fow, 
pale, long: male and gall flowers unknown. 

New Guinea, Ramoi: Beecari (Herb. Bece. P. P. No. 388). 

Ternate, Acqui-Conora: Beccari. 

The receptacles are often either partially or entirely covered by the 
soil, 

Ficus Arfakensis, King. A tree, the young shoots scurfy and softly 
pubescent; leaves petiolate, sub-coriaceous, lanceolate, acute, gradually 
narrowed to the faintly 3-nerved base, edges entire; primary lateral 
nerves 6 to 8 pairs, obsolete on the upper, prominent on the lower sur- 
face, and like the midrib and secondary nerves adpressed pilose, the 
rest of the lower surface minutely covered with white tubercles, sparse- 
ly pilose; upper surface sparsely covered with adpressed whitish hairs: 
length of blade 4:5 to 7 inches; petiole pilose, 6 in. long; stipules linear- 
lanceolate, glabrous, nearly 1 inch loug. Receptacles borne on long, 
ramous, slender branches which emerge from the base of the stem and 
apparently creep on or beneath the surface of the ground, pedunenlate, 
ovoid, scabrid, slightly verrucose, "45 in across; umbilical scales nu- 
merous, prominent; basal bracts 3, triangular. 

Mount Arfak in New Guinea, at from 5000 to 7000 feet above the 
sea: Sig. Beccari (Herb. Becc. without number). 

The receptacle-bearing branches often carry towards their extre- 
mities small leaves and modified stipules. 


Eusyce. 


Ficus Comitis, King. Young branches glabrous; leaves mem- 
branous, elliptic, the apex shortly and narrowly cuspidate, the base 
broad, 3-nerved ; primary lateral nerves about 8 pairs, diverging from 
the thick strong midrib at a wide angle, prominent on both surfaces 
but especially so on the lower which is thickly dotted with minute 
white tubercles; glabrous except on the midrib and primary nerves 
which are densely and softly puberulous, reticulations minute, very 
distinct: upper surface glabrous, thickly dotted with tubercles like 
those on the under surface, but slightly larger ; length of blade 4 to 6 
inches; petiole from 75 in. to L:75 in. Stipules lanceolate, *6 in. long. 
Receptacles pedunculate, axillary, in pairs, sub-globose or sub-pyriform, 
the umbilicus rather prominent, gradually narrowed to the pedunele, 
adpressed-puberulous, slightly verrucose; about “25 in, across; basal 
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bracts none; pedicel “3 in. long, bearing 3 minute bracteoles below its 
middle. 

New Guinea, Andai: D'Albertis (Herb. Beccari, P. Papuanae 
No. 531). 


This has been collected only by Count D'Albertis. Its affinities are 
with F, chartacea, Wall. 


NEOMORPHE. 


Ficus grandis, King. A tree; the young branches deciduously 
hispid-tomentose; leaves large, membranous, petiolate, ovate-elliptic, 
the apex acute, edges irregularly and coarsely crenate-dentate, the base 
rounded, not cordate, 7-nerved (2 being minute) ; primary lateral nerves 
about 8 pairs diverging from the midrib at rather an acute angle; the 
under surface finely reticulate and with numerous minute white papillae, 
rather softly and minutely pubescent especially on the midrib and 
nerves; upper surface scabrous from rather minute sub-adpressed 
hairs; length of blade 10 to 13 inches; petiole deeply channelled, 
pubescent, rather stout, 2:5 to 3:5 inches long; stipules ovate-acumi- 
nate, smooth inside, puberulous outside, about 1:2 inches long. Recep- 
tacles on short, thick, multibracteate, tubercled, leafless branches from 
the main stem, on long thin peduncles, depressed-globular or shortly 
pyriform, the surface slightly verrucose and seurfy but without hairs, 
red when ripe; l-4in. long and 2 inches broad; the apex very broad, 
flat, slightly depressed; umbilical scales numerous, prominent; basal 
bracts 3, large, ovate-triangular, acuminate, glabrous; peduncles 
nearly 3 inches long: male flowers with 1 or 2 stamens ; anther ovate, on 
a thick filament; perianth of 3; obcordate, inflated, hyaline, pieces: 
gall flowers pedicillate or sessile, the style sub-terminal, perianth absent ; 
fertile female flowers unknown. 

New Guinea: Sig. Beccari (Herb. Becc. No. 601). 

This vies with F. Roxburghii, in having the largest leaves and re- 
ceptacles of any Asiatic member of the genus Ficus. 

Ficus D'Albertisii, King. A tree; the young branches with an- 
nular swellings at the nodes, completely covered with closely nd pressed, 
minute, rusty, pubesence; leaves broadly ovate or elliptie, sometimes 
obovate-clliptic, the apex acute, shortly cuspidate, the edges minutely 
dentate or sub-entire ; base rounded, emarginate, or sub-cordate, some- 
times unequal, 5-nerved ; primary lateral nerves about 7 pairs; both 
surfaces closely covered with very minute adpressed hairs, the upper 
surface slightly harsh, the lower soft; length of blade about 9 inches, 
petiole about 15 in., pubescent, swollen at its insertion on the stem ; 
stipules ovate-lanceolate, acuminate, adpressed-pubescent externally, 


v s 
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15 in. long. Receptacles in small clustera from leafless ebracteate 
tubercles on the stem, pedunculate, pyriform, the sides with numer- 
ous vertical ridges and clothed with short adpressed, apparently deci- 
duous, scurfy pubescence; length L2 in., breadth 1 inch; the umbilicus 
large, closed by 5 broad, rounded scales; basal bracts 3, ovate, decidu- 
ous; peduncle stout, glabrous, '75 in. long; female flowers sessile or 
pedicillate, slightly ragose, the style long, terminal, hairy: male and gall 
flowers unknown. 

Fly River, New Guinea, D'Albertis: (no number). Sumatra, 
Beccari : (Herb. Becc. P. S. No. 736.) 





V.—On some New Species of Ficus from Sumatra.—By Ggonag Kiva, 
M. B., LL. D., F. L. S, Superintendent, Botanic Garden, Calcutta. 


[Received April lat ;—Read April 6th, 1887.] 


Amongst the collections of dried plants made by Mr. H. O. Forbes, 
during the journey in Eastern Sumatra of which an account is given inm 
his interesting volume entitled, ‘A Naturalist's Wanderings in the 
Eastern Archipelago, I find four undescribed species. "Three of these 
belong to the section Covellia, and one to Enusyce. They are as follows :— 


CovELLI4. 


Ficus brachiata, King. A tree, the young shoots adpressed-pilose : 
leaves thinly coriaceous, inequilateral, elliptic-lanceolate, the apex acute 
or shortly acuminate, the edges entire or sometimes irregularly and 
minutely undulate; base acute, obscurely 3-nerved; lateral primary 
nerves 8 to 10 pairs, sub-horizontal, rather prominent beneath and 
adpressed-pubescent, as are the midrib and secondary nerves, the rest of 
the lower surface puberulous or glabrous, the reticulations minute, indis- 
tinct; upper surface glabrous; length of blade 4 to 5 inches; petiolo 
‘5 in, long; stipules 1 in. long, glabrous. Receptacles borne on long 
leafless, glabrous, very ramous branches which issue from the stem near 
the ground, pedunculate, turbiuate, verrucose, puberulonus, about *5 in. 
across ; the umbilical scales numerous and prominent; basal bracts 3, 
broadly ovate; peduncle ‘35 in. long; male and gall flowers not seen : 
fertile female flowers mostly sessile, without perianth, the style elongate, 
terminal and straight in young, lateral and curved in old, ovaries. 

Mount Dempe, Eastern Sumatra, at elevations of about 4500 feet : 
Mr. H. O. Forbes (Herb. No. 2313). 

This approaches P. Miquelii, but has smaller, narrower leaves; the 
receptacles are also smallor aud borne on much longer branches. 
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Ficus Forbesii, King. A tree, the young branches, petioles nnd 
midribs of the leaves covered with dense short tawny tomemtum ; leaves 
thickly membranous, shortly petiolate, elliptic or obovate-elliptic, the 
apex suddenly and shortly cuspidate; gradually narrowed from above 
the middle to the blunt, 3-nerved base; the edges entire; primary 
lateral nerves 12 to 20 pairs, prominent on the lower surface as are the 
midrib and straight transverse secondary nerves, the whole of the rest 
of the lower surface sparsely covered with stellate tawny hairs; length 
of blade 12 to 15 inches; petiole stout, :25 in. long. Receptacles in lax 
ambels from long, leafless, glabrous, little divided branches which issue 
from the stem near its base, pedunculate, globose, glabrous, “25 in. 
across, slightly umbonate at the apex, the base constricted into a short 
stalk at the junction of which with the peduncle proper are 3 ovate 
acute bracts ; male and gall florets not seen ; female flower without obvious 
perianth ; ovary obovate, abont half as long as the style. 

Sumatra, Mr. H. O. Forbes (Herb. Forb. without number). 

The receptacular branches ramify very little ; at their apices there 
are whorls of stipule-like, lanceolate, bracteoles. The stellate pubescence 
is very peculiar. This species comes very near F. ribes, Reinw., from 
which it differs chiefly in its leaves. The female flowers of this 
are exactly like those of F. ribes. I have been able to find no male flowers, 
and I think it probable that, like ribes, this species is practically 
dioecious, male flowers occurring only in the receptacles of certain indi- 
vidual trees. The species is known only from Mr. Forbes's specimens, 
which were probably all collected from one tree. 

Ficus dimorpha, King. A small tree, the young shoots deciduously 
hispid-tomentose ; leaves petiolate,  sub-coriaceous,  inequilateral, 
elliptic or obovate-elliptic ; the apex acute, shortly cuspidate; the edges 
rather remotely dentate ; the base rounded, slightly auricled on one side, 
3-nerved, with an additional minute nerve on the auricled side ; primary 
lateral nerves 6 or 7 pairs, not prominent; the under surface dull, 
harshly pubescent, especially on the midrib and nerves, the reticulations 
indistinct; upper surface glabrous and shining; length of blade 45 to 
G inches; petiole *5 to -75 in., pilose ; stipules ovate-lanceolate, slightly 
pubescent externally, ‘7 in. long. Receptacles pedunculate, in small 
fascicles from the stem and larger branches, of two forms (a) those 
containing gall and male flowers which are pyriform, truncate at the 
apex, gradually constricted at the base into a long, thin, stalk at the 
union of which with the peduncle proper are 3 deciduous bracts, 
wrinkled, verrucose, pubescent ; total length 2°5 inches, of which the 
stalk forms more than half; breadth at apex l inch, peduncle proper 

5. in., male flowers numerous under the bracts of the mouth, stamen 1; 


PME 
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perianth of 3 concave pieces; gall flowers elongate, with a short, sub 

terminal style; perianth 3-cleft; (b) those containing female flowers 
which are turbinate, the apex concave and the umbilicus depressed, the 
base constricted into a stalk *4 in. long, length 1 im, breadth 1:3 in., pe- 
duncle proper *2 in. long; fertile female flowers pedicillate, the achene 
ovate-rotund, perianth undivided or splitting irregularly, 

Mount Dempe, in Eastern Sumatra, at an elevation of about 3000 
feet; Mr. H. O. Forbes, Herb. No. 2175. 

The elongate receptacles occur mostly on the stem, the globular on 
the branches, The former contain perfect male flowers, scales with 
rudimentary anthers, and gall flowers: the latter perfect, fertilised, 
female flowers. 


Eusycr. 


Ficus dumosa, King. A shrub 3 to 9 feet high ; leaves long-petiolate, 
membranous, from ovate-elliptic, acuminate, (rarely sinuate) to palmate, 
with from 3to 5 deep acuminate lobes, edges of all the forms irregu- 
larly dentate, the apices of the lobes cuspidate, base cordate or rounded, 
sometimes sub-auriculate, 5 to 7-nerved ; apper surface scabrid-papillose, 
each papilla bearing a stiff hair, the nerves tomentose, hispid; under 
surface more sparsely hispid, hirsute on the nerves; lateral primary 
nerves 5 to 6 pairs; reticulations distinct; length of blade 5 to 9 inch- 
es; petioles slender, hispid, from 2 to 45 in. long; stipules lanceolate, 
hispid at first, subsequently glabrous, about '8 inch long; receptacles 
axillary, sessile, in pairs, depressed globose, with a small few-bracted 
ambilicus, sparsely hispid when young, smooth, scarlet to lake red 
when ripe, and from ‘5 to 1 in. across; basal bracts 3, minute, 
ovate, spreading; male flowers on the receptacles with the gall 
flowers and near the month only, the perianth of four broad dis- 
tinct pieces, stamens 2 perfect, or sometimes only, perfect stamen with 
a rudimentary pistil: gall flowers pedicillate or sub-sessile, the peri- 
enth of 5 lanceolate, free pieces; ovary globose, smooth; style short 
lateral, stigma infundibuliform ; fertile female flowers in distinct recep- 
tacles, sub-sessile or pedicillate, perianth as in the gall flowers ; achene 
obliquely ovoid, slightly viscid, minutely tuberculate, the style elongate, 
lateral: stigma pyramidal. 

Kaisers Peak, Mount Dempe, and other hills in Eastern Sumatra 
from 2000 to 6000 feet, Mr. H. O. Forbes (Herb. No, 2291). 

= This is closely allied to F. alba, Reinw., but it is well distinct, 
differing from typical alba by its larger receptacles, longer petiolate, 
thinner, leaves, which are sparsely hispid on both surfaces and not tomen- 
tose below. I have not been able to find male flowers. 
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VI.—On the Mammals and Birds collected by Carraiw C. E. Yare, C. S. I 
of the Afghan Boundary Commission. — By J. Scunux. 


[Received May 30th ;—Read June Ist, 1887.) 


Mr. Wood-Mason has asked me to contribute a paper on the collec- 
tion of mammals and birds made by Captain C. E. Yate in Northern 
Afghanistan and presented by that officer to the Indian Museum ; the 
following notes are the result. "The collection, I understand, was made 
after the departure of the Naturalist of the Commission, so it may possi- 
bly include some forms not secured by him, and doubtless additional 
localities will now be made known for many of the species previously 
obtained, 

The collection contains 13 species of mammals and 110 species 
of birds, those comprised in the first class being particularly interest- 
ing. I have carefully examined every specimen entered in the follow- 
ing lists, and the identifications are as accurate as I can make them 
with the rather limited means of effecting comparisons. The localities 
and dates are carefully entered by Captain Yate on every ticket and 
most of the specimens of birds are sexed also; but I have found so 
many errors in the sexing of the birds that I have thought it best to 
omit this part of the record. When I have noted the sex, I am respon- 
sible for the entry. 

Ihave to express my thanks to Mr. Wood-Mason for giving me 
access to the collections under his charge at all sorts of unofficial hours, 
for permitting me to take most of Captain Yate's collection to my house 
for identification, and for procuring for me from many quarters sundry 
works for reference. 


MAMMALIA, 


1. ERINACEUS ALBULUS, Stoliczka. 


1, Maruchak, Murghab, Herat, May 23. 
2. Badghis, Herat. 


This Hedgehog agrees well with typical examples of the species to 
which I have referred it, from Yarkand. The fur on the whole lower 
surface of the body is white, the head and cheeks are pale rufescent 
fawn, the ears palo :sabelline behind and white in front; the hands and 
feet are brown above, with a few white hairs intermixed. There is no 
nude area on the vertex ; the spines measure 0'8 to 0'9 inch and have two 
dark and two pale bands, the tip being pale. Length of ear in front, 
from orifice, 1:45; fore foot 0°85, with claws 1:02; hind foot 1.4, with 
claws 1:53; tail 0'8. Teeth: i- 2 half the size of i 9, c. has two fangs 
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anterior and posterior, pm. 1 two distinct fangs, »".? three fangs, two 
buccal and one palatine. E. albulus seems quite distinct from E. auritus 
with which I have compared it. 


2. FELIS CAUDATA (Gray). 
1l. Maimanab. 


A flat skin, without skull. Nose to insertion of tail about 295 inches, 
tail about 13, hairs at tip of tail 0°7, ear from orifice at front 22, 
longest whisker 3:5, palma 3-2, planta 1'4. The ears are pointed, with a 
small tuft of hair at the apex measuring about 025. The general co- 
lour of the fur is, above, a pale yellowish grey with dusky streaks mainly 
along the centre of the back from nape to root of tail. Below, the fur is 
creamy white with dusky spots showing through here and there. The 
fur is soft and moderately long, grey at the base all over the body, then 
isabelline, and, where dark markings appear on the surface, the tips of 
the hairs are blackish. The head is grizzled grey, darker than the back, 
the sides of the nose pale fulvous, the cheeks white. The ears are pale 
isabelline behind, brown at the tips, and inside the hairs are whitish. 
The limbs are pale yellowish grey in front, with faint dusky markings 
near the body ; inside whitish except the plantar and palmar surfaces, 
which are brownish black. Tail above on proximal half fulvous grey 
with dusky dashes resembling the back, below whiter and almost free 
from dark markings like the belly; rest of tail greyish white with four 
black rings and a black tip Linch long. This specimen is closer to F. 
caudata than to any other species with which I am acquainted, but from 
want of specimens for comparison, and in the absence of the skull, I 
cannot feel certain that the identification 1s correct. 


3. Canis LUPUS, Linn. 

1. Afghan Tarkistan. 

A flat skin, without skull. Nose to root of tail 37°5 inches, tail 12, 
hair at end of tail 2-5, ear from orifice in front 3:8. There is no black 
on the eara or the hind limbs; the fore limbs have a narrow black 
stripe down the front, ending about six inches above the point of the 
toes. Down the middle line of the back and along the upper surface of 
the tail the hairs are mainly black, and the tip of the tail is quite black. 


4. VULPES MONTANA, Pearson. 
1,2. Afghan Turkestan. 


These are again two flat skins withont skulls. From nose to root 
of tail they measure abont 29 and 31 inches, tail 15:5, hairs at end of 
tail 2:5. The face is rufous with the usual dark patch below the eye, 
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the ears are wholly black behind, the ordinary dark cross on the shoul- 
ders is present, and the tail tip is white. One skin has the greater por- 
tion of the front of the fore limbs black ; in the other this part is rufous; 
in both specimens the underparts are grey. In the larger animal, 
probably a male, the fur is much longer and softer, and the tail more 
bushy than in the other ; and the claws, which in both are unusually large, 
curved, and sharp-pointed, are more powerful. Both these skins can be 
fairly matched in the large series of V. montana which I collected in 
Gilgit, and to that species I accordingly refer them. 


9. SPERMOPHILUS BACTRIANUS, sp. nov. 
1. y Khnmiab, Afghan Turkestan, June 12. 


Ear conch rudimentary, soles of hind feet densely haired, tail short, 
not longer than hind foot, hair on body harsh, very short, unicolor. 
Head and body (from skin) 9:5 inches, tail 1:5, with hairs at end 
included 2:2, fore foot without claws 1:25, hind foot without claws 2:25. 
On the head and whole body above and below the hair is very short, 
harsh, closely adpressed, and of the same colour throughout from 
base to tip. Upper parts nearly uniform pale fawn, the head slightly 
darker and more brown, and the rump more tinged with rufous; a pale 
isabelline band, from nostril to eye. Tail like the ramp with a black 
subterminal ring and pale fulvous tip. Edges of lips, chin, throat, and 
whole lower surface, including inner aspect of limbs, creamy white. 
Outer aspect of limbs bright fulvous ; upper surface of fore and hind 
feet pale isabelline, below to rootof digits covered with creamy white 
hairs. The outer toe has a long pencil of whitish hair on its under sur- 
face which exceeds the tip of the claw by about half an inch. "The 
vibrissm are long, fine, and mostly brown ; and a pencil of long glistening 
white hairs grows below the chin. The claws are black with pale horny 
tips. There are three pairs of mamme@. The skull is imperfect behind 
and its total length cannot be given ; the posterior end of the nasals 
extends further back than the termination of the premaxillm :— 
Inch. 
Greatest breadth of zvgoma,......... ee. p^ JS 
Breadth of brain case behind postorbital péooeanm;:: 078 
Length of nasals, .....:...... ene non en tenen nr nne esu as, OB 
Breadth . chahind. - $.4vasexvé ven git vsvetresevétversrs Md 
eS — 
Posen to symphysis of premaxilles, sav ltesébeitesecs OG 
Posterior margin of palate to incisors, .......es — 0798 
Breadth of palate between p: 2, ,,..i eere eren nnn nnn 0:27 
Length of mandible, condyle founded - kaniner Rd 
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From the characters already given for this souslik, it could not be 
referred to any species of Spermophilus belonging to the section in 
which the hind feet are not haired below, e. g., S. fulvus, S. rufescens, 
S. erythrogenys, S. brevicauda, BS. mugosaricus, S. concolor, or S. musicus. 
Of the section having well-haired soles, S. everemanni and allies are also 
excluded by the length of the tail ; Middendorff gives the length of tail 
in S. eversmanni as 42 inches, with terminal hairs 5:5. Of the short- 
tailed sub-section, S. citellus, S. dauricus, S. quttatus, S. zanthoprymnus, 
and S. mongolicus are excluded for various, but good and sufficient, reasons 
which to enumerate would be long. The only likely species that re- 
mains is S. leptodactylus of Lichtenstein, and, to it, I was at first dis- 
posed to refer the specimen collected by Captain Yate. The position of 
Lichtenstein's species is, in the first place, involved in doubt : it was dis- 
tinctly described as having the hind feet haired below, but, according to 
Brandt (Bull Acad. Sc. St. Petersburg II, p. 359), Eversmann proved 
to his satisfaction that S. leptodactylus was the same species as S. fulvus, 
which has the soles bare. However this may be, I have carefully com- 
pared Lichtenstein's detailed description of his Citillus leptodactylus 
(Sáugethiere, Tab. XXXII.) with the specimen under notice and can 
only come to the conclusion that the latter is perfectly distinct, even if 
the question of hair on the soles be left out of consideration. In de- 
scribing this species as new I have not overlooked Brandt's caution 
about the young of bare-soled sousliks having sometimes that part to- 
lerably well covered with hairs. 


6. GERBILLUS, sp. 
1. d Balkh, Afghan Turkistan, July 4. 


Head and body about 54, ear at front from orifice 0-6, fore-foot 
0:38, with claws 0°45, hind foot 1-2, with claws L:3. Fur long, fine, and 
very soft. Bright rufous brown or fawn colour above, many of the hairs 
black tipped, the basal parts of the hair leaden grey; below the hairs 
white throughout their length. Ears fairly well haired, fawn-coloured 
behind with a white margin, in front with scanty white hairs at the 
margins; whiskers white. Fore limbs white above and below, the palms 
naked; hind feet isabelline above, with whitish hairs on the the soles, 
including the toes, except part of the hinder portion of the tarsus. The 
tail is imperfect, but its basal part for about 2°5 inches is coloured like 
the back above, and is slightly paler below. 

The upper incisors are well grooved, the enamel folds of the upper 
molars are completely united in the middle, exactly as in G. hurrianm, 
and the hinder molar has not a vestige of any posterior talon—the 
outline of the crown as seen from above being simply a narrow oval, 
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with the points of the oval buccal and palatine. The following are the 
principal measurements of the skull :— 


Inch. 

Total length, AT ede AARUUPUHETTECAYTP 6 

Breadth of zygomatic arch,....... eese eee enun O'8D 

» of brnin-case at posterior root of zygoma,... 0:69 

Length of palate to incisor8, ...... eere 0'69 
Mm of nasals, Preseccuauccaneshthelcevulesceqectecsan. CU 

Mandible, condyle to symphysis, ........... cae ui 


Although the upper molars agree best with those of G. hurriana, 
this specimen is quite different in character and colour of fur and in 
shape of skull; neither can it be referred to G. erythrurus with which I 
have compared it. It possibly represents a new species, but, as the 
tail is imperfect, I do not propose a name for it. 


7. Mus pacrrianvs, Blyth. 

1. d Chahar Shamba, Maimanah, April 4. 

This specimen agrees fairly well with typical examples of M. bac- 
trianus, but the tail is shorter than the head and body, though this is not 
of importance in a skin. In comparing this specimen, I have had occa- 
sion to examine many specimens of M. pachycercus Blanford, from 
Yarkand, and I may note that that species is quite distinct from M. bac- 
trianus and has been happily named. 


B. ARVICOLA GUENTHERI, Danford and Alston. 
1. Afghan Turkestan. 


Head and body 44 inches, hind foot 0°77, ear at front O4. The 
external form and colours agree well with the original description of 
the species from Asia Minor (P. Z. S. 1880, p. 62), except that in this 
specimen the rudimentary thumb of the forefoot hns a small nail, 
The pattern of the molar teeth is very similar to thatof A. guenthert, 
with the following exceptions :— 

In this specimen — has not the rudimentary 4th angle on the 
inner side so prominent; it is barely indicated. On ** however, this 
posterior inner angle is distinct and must be counted, although in the 
original description above cited it is omitted. ™— has the posterior lobe 
less prolonged backwards and tends less to form an angle on the out- 
side than in the Asia Minor species. ji too has the anterior lobe more 
compressed laterally in the present specimen. The following table 
exhibits the molar pattern according to the usual mode of counting :— 
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9. ELLODIUS INTERMEDIUS, 8p. nov. 


1. Bokun, Murghab, Herat, May 10. 
2. Kila Wali, ditto ditto May 14. 
3. Ditto ditte ditto May 26. 


. Head and body (from skins) 4°5 to 5 inches, tail 0*4 to 0°45, hind 
foot 0'8 to 0:9, forefoot 0:55 to 0:67. Colour above, and on sides of head 
below the zygomatie projection, bright pale yellowish red (or bright rust 
colour). Head dark brown. Below greyish white throughout. Tail 
pale fulvons, the terminal hairs at tip white. Fore and hind feet whit- 
ish. Fur short (about 0°35 on hinder part of back), very soft and fine 
dark grey or-leaden at the base, except on centre of belly, where it is 
white thronghout its length. The bright colour of the upper surface 
being due to the short pale coloured tips of the hair, any abrasion of 
these gives the animal a dark leaden grey colour above. 


Skull :— Inch. mm. 
Breadth across hinder part of zygomatic arches,..... 105 27 
„ Of interorbital constriction, 4... eee '21 yö 
„ of brain-pan behind posterior termination of 
"ju E "62 16 
Length from anterior molar to inciso, (vae oa vs UB 45 
„ of upper molar series, ... sever rennen nnne “32 8 


» Of palate to — cco eve cesccecceccecoesncact ans 6 225 
Breadth of palate between anterior DAOlaTS, 2.4. “AS + 
Length of lower jaw, condyle to symphysis, s.s... LOD 27 

», Of lower molar series,... ie eee enn nnn nnn "a3 8:5 
The nasals are shaped somewhat like a wine-bottle bent in at the 

sides, their external margins being nearly straight behind, then convex, 
then strongly concave, and finally convex again at the front end ; the 
posterior ends are pointed, not truncated. The posterior ends of the 
premaxille extend quite 3:5 mm. behind the enda of the nasals and the 
shme distance beyond the origin of the zygomatic arch. The zygomatic 
arch is high throughout; the maxillary process does not reach the 


10 
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squamosal along the lower margin, a square process from the malar 
interposing itself and forming the lower edge of the arch for a length of 
15 mm. 

The skull differs from that of E. fuscocapillus in having the nasal 
portion shorter, the distance from anterior root of zygoma to symphysis 
of premaxillaries being 15 mm. in E. fuscocapillus against 12 mm. in the 
present species ; the zygomatic arch is quite differently shaped, being 
higher throughout, and the malar bone forms part of the lower margin, 
while in E. fuscocapillus the maxillary and squamosal processes meet 
along the lower margin, so as to exclude the malar; and the anterior 
palatine foramina are much smaller and narrower. 

From E. talpinus, the skull of the present species differs completely 
in the shape of the nasals and in the extension backwards of the end of 
the premaxille ; the shape of the zygoma presents even a greater diver- 
gence than from E. fuscocapillus, but the arrangement of the bones in the 
arch are closely similar in E. talpinus and E. intermedius; the anterior 
palatine foramina are very much smaller than in E. talpinus, and there 


are other differences which will be apparent on studying Mr. Blanford's 


very clear account of the contrast between the skulls of E. fuscocapillus 
and E. talpinus in J. A. S. B., vol. L, pt. 11, 1884, pp. 122—123. 

Teeth. The imcisors are very long and pure china-white, The 
molar pattern is as follows :— 




















External anglea. Internal angles. 
IM UD 
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m land'*—? do not differ from the corresponding teeth in F. fus- 
cocapillus and E. talpinus in any important particular. = 3 differs 
markedly from the corresponding tooth in E. fuscocapillus and resembles 
that of E. talpinus in wanting a posterior lobe behind the hindmost 
outer angle; both the internal angles too are less prominent in the 
present species, the last angle being much rounded. 

In 2—4 the anterior lobe is less developed than in E, fuscocapillus, 
but still there are 4 external and 5 internal angles, not 3 and 4 as in 
E. talpinus. 
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The three species of Ellobius may be thus contrasted :— 


E. tal pinus. 


1l. Base of far almost 1. 


black. 
2. Aygomea low, malar in- 
terposed between maxil- 


lary and squamosal pro- 
cesses in lower margin. 


3. Nnsnls convex exter- 
nally. 


4, Promaxille terminate 
posteriorly opposite ond 
of nasals, 


5. © has no posterior 


lobe behind last outer 


angle. 
6. 14-7, angles 3—4. 


E. intermedius. 


Hase of fur dark or 
lenden grey. 
2. Zygoma high through. 
out, malar interposed be- 
tween maxillary and 


3. Nnsals bottle-shaped, or 
external margin alter- 
nately convex and con- 
cave, 

4, Premaxilla prolonged 
behind hind end of na- 
sala. 

6. =J has no posterior 
lobe behind last outer 
angle. 

6. .-, ongles 4—5 


B. fuscocapillus, 
1. Base of far light grey. 


2. Zygoma high in mid- 
dio, maxillary and sgua- 
mosal processes alone 
form lower margin, 


3. Nasale bottle-shaped, 
or external margin alter- 
nately convex and con- 
cave. 

4. Premaxillm prolonged 
behind hind end of na- 
sals. 

5. “5 has a prominent 
posterior lobe behind 
last outer angie. 

6. T angles 4— 5. 





For the comparison of the three specimens collected by Capt. 
Yate, I have Mr. Blanford's very full description of a skin and skull of 
E. fuscocapillus (with figure of skull and teeth) in the paper before cited, 
aud three skins and a skull of the same species in the Indian Museum. 
I have no specimen of E. talpinus for comparison, but Mr. Blanford 
has so clearly and, I am sure, accurately given the differences between 
that form and E. fuscocapillus that T have no hesitation in deciding that 
Capt. Yate's specimen must be referred to a new species. The only 
known locality for E. fuscocapillus is Quetta, and the Russian E. talpinus 
is recorded by Severtsoff from Western Turkestan; so that the present 
species is intermediate in its habitat, as well as in iis distinctive charac- 
ters, between the two better known species of the genus. Severtsoff 
calls his Turkestan specimens E. talpinus, var. rufescens, and these may 
prove to belong to the species I have described. 

Capt. Yate notes on the ticket of one of the specimens, “ Eyes 
scarcely visible ; caught by day." 


10. LacGowvs RUFESCENS, Gray. 

1. Shadian, Afghan Turkistan, Angust 2. 
2. Ditto ditto ditto, August 6. 

The above two examples belonging to a well marked and well 
known species need no extended notice; they agree perfectly with spe- 
cimens collected by Blanford in Persia. The species was originally 
described from a specimen obtained in Afghanistan. 
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1l. LEPUS LEHMANNI, Severt. 
1. Hindu Kush, Afghan Türkistan, 


This specimen is not in very good order, and I refer it rather doubt- 
fully to the species described by Severtsoff (see Ann. & Mag. Nat. Hist. 
1876, “ The Mammals of Turkistan"), with which on the whole it seems 
to agree best. So many species of Asintic hares have been described 
which differ only in minute particulars as to make the task of identify- 
ing a particular specimen difficult and uncertain; for the number of 
nominal species probably greatly exceeds the constantly distinguishable 
forms. In the specimen obtained in the Hindu Kush the ears measure 
from orifice in front about 4-3 inches, at back 4^8, greatest breadth about 
2-7. The anterior external part of the ear is coloured like the back ; the 
posterior part being pale isabelline, black at the tip and partly down the 
posterior margin. 

The general colour above is mixed pale fawn and black. The chin 
and belly are white and the throat and breast pinkish isabel. "The basal 
part of the fur above and where coloured on the limbs and breast is 
grey; on the belly the fur is white throughout its length. 

The premaxillaries end behind on a level with the nasals, the latter 
bones having the posterior end sloping inwards and the junction of 
their outer and hinder margins slightly rounded. 

The mandible from condyle to symphysis measures 3'4 inches. 


12, GAZELLA SUBGUITUROSA, Guldenst. 
1. d Badghis, Herat. 


Head and horns, with skin of head preserved. Band from between 
horns to nostrils rufescent fawn. A pale isabelline band outside this 
from level of inner canthus of eye to upperlip. A dark rufous fawn 
stripe from eye-pits to commissure of lips. The ear measures about 
5:25 inches in length from orifice to tip in front. The horns from the 
base curve outwards, forwards, then backwards, and at the tips they 
curve inwards and forwards. There are 20 rings on each horn, and these 
end about 2°5 inches from the tips. The horns measure 14°7 inches 
in length along the curve in front, the distance of the tips apart is 6'9, 
the greatest distance apart 7:5, and the girth at the base about 4'5. 


13. CERVUS CASHMIRIANUS, Falconer. 
1. Banks of Oxus near Balkb, Afghan Turkistan, 
This is a cast left antler of an elaphine stag about which Capt. 
Yate gives the following information, “ This was a horn from the banks 
of the Oxus near Balkh and will help to determine the identity of the 
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deer found in the jungles along that river," The antler is not perfect, 
as the beam is broken above the royal, so that the form of the crown 
cannot be ascertained; the following are the measurements :— 
Inches. 
Length from burr to broken end of beam along curve inside, 17:8 
» — Of brow tine, about,.,.........-... 
»  Ofbez tine, about, icscccdsiviscesstesvivecsecscsdsacseessnre d. 
» Of royal tine along curve, about, ....... nA 77 
» — of beam above upper angle of royal,......... ee OD 
Viewed in front, the beam is nearly straight (though of course in- 
clined outwards) as far as the royal, where it begins to curve inwards, 
Viewed from the outer side, it curves slightly back from the bez and 
forwards to the origin of the royal; above the royal, it carves gently 
back and then forwards and inwards. The brow tine is straight and 
directed somewhat upwards: the much longer bez is directed outwards 
and upwards, and towards its tip it has a slight curve inwards; the 
royalis directed first outwards, then it curves at about 3 inches from 
the beam strongly upwards and inwards, the point being well inside 
the line of the broken end of the beam. Without measurement, the bez 
looks longer than the royal, and the middles of the bez and brow tines, 
measured along the middle line of the beam, are 2'5 inches apart, or 
from upper margin of brow to lower margin of bez at junction with 
beam about 1:7 inches. 
It is quite clear I think that this antler agrees better with that of 
C. cashmirianus than with that of any other deer to which it could be 
referred. It is quite distinct from C. maral, as figured by Sclater in Trans, 
Zool. Soc., Vol. VII. I may mention that Mr. Wood-Mason, who examin- 
ed this horn before I saw it, came to the conclusion that it must be 
referred to C. cashmirianus. Of course the evidence of such a fragment 
is not conclusive proof that the stag of the Oxus basin is really identical 
with the Kashmir species; complete specimens are necessary for the 
settlement of that point. 


eee eee eee eee are eee eee eee eee 4 


AVES. 
l. Cimevus cYANEUS, (Linn.). 
1. $ Zulükar, Badghis, Herat, November 25. 
2. d Chahar Shamba, Maimannb, February 1. 


3. $ Maruchak, Murghab, Herat, March 13, 
4. d Maruchak, ditto ditto March 10. 


The males are in immature plumage; one is noted as having the 
iris yellow. A female, not adult, had the irides dark brown. 
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2. Cincus MACRURUS, (Gmel.). 
1. d' Maruchak, Murghab, Herat, March 18, 
Adult, wing 137, iris yellow. 


3. CIRCUS ciNERACEUS, (Mont.). 
l. d Karawal Khana, Murghab, Herat, April 17. 
In adult plumage, but with chestnut streaks on belly and flanks. 


4. Circus «RUGINOSUS, (Linn.). 


1. 4d Marnchak, Murghnb, Herat, March 12. 
2. d Karawal Khana, ditto ditto, April 16. 
3. $ Kila Wali, ditto ditto, May 13. 


9. SCELOSPIZIAS BADIUS, (Gmel.). 
l. Chahar Shamba, Maimannah, February 13. 
In immature plumage; wing 8°75 inches, tail 5°6, tarsus 152, 
mid toe s. v. 1°32; seven bars on the tail. 
6. AcciPITER NISUS, (Linn.). 
1. Hauz-i-Khan, Badghis, Horat, December 6. 


In rather dark plumage; four bands on tail; wing 9'4 inches, tail 
7, tarsus 2:35, mid toe 16. The specimen is marked male on the ticket, 
and, if correctly sexed, may be referable to subspecies A. melaschistus. 


7. Burro rEROX, (Gmel.). 
1. «c Chahar Shamba, Mainmansh, January 27. 


2. d Mainmanah, 
8. 9 Chabar Shamba, ditto. Februnry 4. 
4. 9? Kara Bel, ditto. March 10. 


In all, the tarsi are scutellate in front, the bare portion measuring 
from 1°8 to 2 inches; the males have the wings 15'9 and 16°5 and the 
females, 17:1 and 17:8 ; in the four specimens, the tarsi measure 3'2 to 
3:3 and the mid toe 1:5 to 1*6. 


8. Muitvus MiGRANS, (Bodd.). 


1. Chahar Shamba, Maimannh, April 4. 
2. KarawalKhana, Morghab, Herat, April 9. 
3. Ditto ditto ditto, April 9. 


The wings measure 17 and 18 inches. 
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9. 'CTINNUNCULUS ALAUDARIUS, (Linn.). 


*, 
1. Jan. 21; 2. Feb. 4; 3. Feb. 7; Chahar Shamba, Maimanah. 


10. Tinnunconus CENCHRIS, (Naum.). 


l. Maruchnk, Badghis, Herat, March 21. 
2. Karnwal Khana, Badghis, Herat, April 9. 


These two specimens are alike; the wing coverts are mostly rufous, 


and there are a few small black spots on the abdomen and lower flanks. 
Wing 9 and 8:9 inches, tail 5°6 and 5:75, tarsus 1:23 and 1:25. 


ll. Asio otus, (Linn.). 


l. Kara Baba, Maimanah, March 10. 


12. CARINE BACTRIANA, (Hutton). 
1. Chahar Shamba, Maimanah, Jannary 25. 
2. Ditto ditto ditto, — February 4. 
13. Mrznors APIASTER, Linn. 
1, 2, 3, 4 Chahar Shamba, Maimanah, April 29 to May 1. 
5, Minar Shadian, Afyhan Turkistan. 
No. 5 is a young bird with the back green, but the throat colonred 
as in the adult. 


14. Coractas GARRULA, Linn. 


1, 2, 3 Chahar Shamba, Maimanah, April 30 and May 1. 
4 Min Darakht, ditto, June 1, 


15. CAPRIMULGUS EUCROPEUS, Linn. 


1, 2, Kila Wali, Murghab, Herat, May 12. 
3. Afghan Turkistan. 


The pale eastern form separated as C. unwint, 


No. 3 has rufons 
bars on the wing where 1 and 2 have large white spots. 


16. CrrsrELUS APUS, (Linn.). 


1. Karawal Khana, Badghis, Herat, April 12. 
2. Ditto ditto ditto ditto, April 17. 
8. Kila Wali, Murghab, Herat May 13, 


17. Cyprsetvs MELBA, (Linn.). 
1. Murghab, Herat, 
Wing 8:5 inches, tail 3:35. 
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^ X 
18 Uebra EPOPs, Linn. 


1. 


Maimanah Chul, March 6, 


19. Lawius rmGNiICUROIDES, Severt. 


18. 


1l. Marnochak, Badghis, Herat, March 20. 
2. Khwaja Gogirdnk, Marghab, ditto, March 27. 
3, 4, Darband-i-Kil Rekhta ditto ditto, May 
5.  Mauruchak, Badghis, ditto, May 


18. 


[No. 1, 


All these specimens fall under section B of the rufous-tailed 
shrikes as characterised by me in the Ibis, 1881, p 433. Nos. 3 and 4 
are in full adult plumage, having the head very rufous, the bill, the 
whole lores, and the post-ocular stripe black, and the lower surface of 
the body white. Nos. 1, 2 and 5 nre in immature plumage with bars on 


the breast, but the head is distinetly darker than the back. 


In all, the 


second primary is either intermediate in length to the fifth and sixth, or 
equals the sixth. In all stages this species seems to me readily distin- 
guishable from L. isabellinus, Hempr. and Ehr. 


20. EmnYrHROSTERNA parva, (Bechst.). 
$ Chahar Shamba, Maimnanah, April 29. 


1. 


21. Pratincona CAPRATA, (Linn.). 


1. d Marochak, Badghis, Horat, March 19. 
2. d Karawal Khana ditto ditto, April — 9. 
3. d Ditto ditto ditto, April 19, 
4. 9$ Kila Wali, Murghab ditto, May — 13. 
99. PRATINCOLA MAURA, (Pallas). 
1, 2, Kara Baba, Maimanah, March 6. 
8.  Maruchak, Badghia, Herat, March 18. 
4. Ditto ditto ditto, March 24, 
56. Khwajeh Gogirdak, Murghab, ditto, March 27. 
6.  Karawal Khana, Badghis, ditto, — April 9. 


09. Syuivia arrinis, Blyth. 


1. 
2. 


Chahar Shamba, Maimanah, April 28. 
l. 


Ditto ditto, May 


24. SYLVIA MINUSCULA, Hume. 


1. Maruchak, Badghis, Herat, March 13, 
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20. SYLVIA MYSTACEA, Ménétr. 


1. Kila Wall, Murghab, Herat, April 22. 
2. Jalaiar, Maimanah, Juno 2. 
This is the species well described and figured by Blanford in his 
* Zoology of Eastern Persia’ under the name of Sylvia rubescens. Its 
occurrence in the localities above cited is of much interest, as the distri» 
bution of the species is thereby considerably extended to both north and 
east of its previously known range. 


26. SYLVIA FAMILIARIS, Ménétr. 


l. Kila Wali, Murghab, Herat, April 22. 
2, Darband-i-Kil Rekhta, ditto ditto, May 18. 


27. Hyrorars PALLIDA, (Hemp and Ehr.). 


1. Jalaiar, Maimanah, June 2. 
2. Ditto, 


28. Hyrporats nama, (Sykes.). 


1. Kila Wali, Murghab, Herat, April 22. 
2. Ditto ditto, May 13. 
3. Darband-i-Kil Rekhta, ditto ditto, May 18. 


29. ACROCEPHALUS STENTOREUS, (Hempr. and Ehr.). 
1, 2. Kila Wali, Murghnab, Herat, May 15. 


30. CETT cetri, (Marm.). 


1, Chahar Shamba, Maimanah, February 20. 
2, Ditto ditto, February 22. 


31. Merona vULGARIS, Selby. 


1. £ Chahar Shamba, Maimanah, February 2. 
a, 9 Ditto ditto, February 12. 


These examples belong to subspecies M. mazima, the male having 
the wing 5'6 inches and the female, 5:25. 


32. MERULA ATRIGULARIS, (Temm.). 
1. Chahar Shamba, Maimannahb, January 25. 


2, 3. Ditto ditto, Jannary 28, 
4. Ditto ditto, February 22. 
5. Ditto ditto, April 4. 


9 and 3 have the lores, chin, throat, and breast quite black. 
LL 
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33. CYANECULA SUECICA, ( Linn.). 


1. Marnchnk, Badghis, Herat, March 18. 
2. Karawal Khana, ditto ditto, March 24. 
3. Ditto ditto ditto, April 9, 
4. Yedikul, Maimanah, May 31. 


34. MowriCOLA cyanus, (Linn.). 


1. Darband-i-Kil Rekhta, Marghab Herat, May 18, 
2. Shadian, Afghan Turkistan, July 12. 
3. Ditto ditto, Sept. 1. 


Nos. 2 and 3 are in immature plumage. 


3o. RUTICILLA RUFIVENTRIS, (Vieill.). 
l. Deh Tang, Ghorband, Kabul, October 8. 
In female plumage. 


36. RUTICILLA ERYTHRONOTA, (Evergm.). 


1. Chahar Shamba, Maimanah, March 3. 
2, Andkhni, Maroh 20. 


37. SaxicoLA mornio, Hemp. and Ehr. 


1. Maruchak, Badghis, Horat, March 18. 
2. Karawal Khana, ditto ditto, April 9. 
3. Shadian, Afghan Turkistan, July 9, 


No. 3 is a nestling. 


28. SAXICOLA OFISTHOLEUCA, Strickland. 
1. Maruchak, Badghis. Herat, March 20, 


39. SAXICOLA DESERTI, Temni.. 
1. Maruchak, Murghat, Herat, March 19. 


An adult male, wing 3:55 inches, black on lateral rectrices 1:7 ; 
white edge on inner web of primaries not extending to shaft of feathers. 
Second primary intermediate in length to fifth and sixth. 


40, Saxicona rixscuu, Hengl. 
1. Kara Bala, Mnaimannb, March 14, 


41, SAXICOLA ISABELLINA, Rüpp. 
1. Chahar Shamba, Maimanah, April 4. 


2, A ditto, April 17. 
3. Khwaja Gogirdak, 
"The black on the lateral tail feathers measures 0'95 inch, 
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42, CiNcLUsS asiaticus, Bechst. 
1l. -Jokar Afghan Turkistan, Oct, 5. = 
2&3 Deh Tang, Ghorband, Kabul, Oct. 8, 


No. 1 isa grey, spotted, young bird. ` 


43. HIRUNDO RUSTICA, Linn. 
1. 2, Karan wal Khana, Badghis, Herat, April 12. 


44. Corrie RIPARIA, (Linn.). 
1. Karawal Khana, Badghis, Herat, April 14. 


45. COTYLE RUPESTRIS, (Scop.). 
L Darband-i-Kil Rekhta, Marghab, Herat, May 18. 


46. 'TROGLODYTES PARVULUS, Koch.  , 


L Chahar Shamba, Maimnnnh, January 26. 
2. Ditto ditto, January 28. 
3. Ditto ditto, Febraary 1. 


Rather deeply coloured wrens, reddish brown above, the throat 
grey, and the general barring not so prominent as in T. nipalensis. 


47. Sirva syriaca, Ebr. 
1. 2. Darband-i-Kil Rekhta, Murghab, Herat, May 18. 
The wings measure 3:45 and 3'4 inches, tail 2:15, tarsus 1 and cul- 


men 1 aud 1:02. 5 


48. MOTACILLA ALPA, Linn. 


1. Maruchak, Badghis, Herat, December 15, 
2 Chahar Shamba, Maimanah, March 3. 
3. Ditto ditto, April 4. 


49. MOTACILLA MELANOPE, Pall. 
1. Chahar Shamba, Maimanah, April 28. 


50. BUDYTES MELANOCEPHALA, (Licht.). 
1, g Khwaja Gogirdak, Murghab, Herat, Mar. 27. 
This cxample is in full spring plumage. 


51. Bupyres CiTREOLA, (Pall). 
31, 2, Chahar Shamba, Maimanab, April 28, 
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52. ANTHUS BLAKISTONI, Swinhoe. 


1. Chaohar Shamba, Maimanah, February 3. 
2 Ditto ditto, February 7. 
3. Ditto ditto, February 8. 
4,5. Ditto ditto, Februzry 22. 


93. ANTHUS ROSACEUS, Hodgs. 

1l. Marüchak, Badghis, Herat, March 10, 
In winter plumage. 
54. ALAUDA GuTTATA, Brooks. 

1. Kila Wali, Murghab, Herat. 


Wing 3°6 inches, culmen 0°65, hind claw 0:5. Tertials 0-6 short of 
longest primary, breast finely streaked. 


55. ALAUDA CRISTATA, Linn. 


1. Chahar Shamba, Maimanah, January 4. 
2. Ditto ditto, January 26, 


The wings measure 45 and 4'0 inches, culmen 0:85 and 0°75. 


56. CALANDRELLA BRACHYDACTTLA, (Leisl.). 

1,2 Marachak, Badghis, Herat, March 17. 

$,  Khwajah Gogirdak, Murghab, ditto, March 27. 
57. MELANOCORYPHA BIMACULATA, (Ménétr.). 

1. 2, 3. Hauz-i-Khan, Murghab, Herat, Deo, 12. 


58. CARDUELIS CANICEPS, (Vig.). 
1, Andkhni, March 


59. ERYTHROSPIZA OBSOLETA, (Licht.). 
1, 2, Khwajah Gogirdak, Murghab, Herat, March 27. 
Both examples have the bill black. 


60. Passer MONTANUS, Linn. 
Chahar Shamba, Maimanah, January 29. 


61. Passer mpicus, Jard and Selby. 
1, 2,3, 4. d Karawal Khana, Murghab, Herat, April 15. 
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62. Passer HISPANIOLENSIS, Temm. 
1. Kara Bel, Maimanah, March 10, 


2. Yulla Chashma, Murghab, Herat, March 10. 
3,4, Khwajah Gogirdak, ditto, ditto, March 27. 
. 5.6, Karawal Khana, ditto, ditto, April 12. 


No. 5 is a young bird. 


63. EMBERIZA PYRRHULOIDES, Pall. 

ps £ Maimnnah. 

2. 9? Chahar Shamba, ditto, February 1. 
64. EMBERIZA SCHJENICLUS, Linn. 


1. 9 Chahar Shamba, Maimanah, Feb. 20. 
2,3, d Ditto ditto, March 3. 
4, 9 Kara Bel, ditto, March 10. 
5, & Gulla Chashma, Murghab( Herat) March 10. 


65. EMBERIZA FUCATA, Pall. 
1. Shadian, Afghan Turkistan, July 17. 


In immature plumage with dark rufous patches appearing 
breast. The feet are very pale and the claws pale horny. 


66, EvsrizA LUTEOLA, (Sparrm.). 
1,2, d Chahar Shamba, Maimanah, April 


$. 32 Ditto ditto, April 30. 
4. Q9  Kila Wali, Murghab, Herat, May 12. 


6. d juv. ditto ditto, May 13 


67. Corvus FRUGILEGUS, Linn. 
1. Maruchak, Murghab, Herat, March 19, 


2. Ditto ditto, March 23, 
68, Corvus MONEDULA, Linn. 

l. Maruchak, Marghab, Herat, March 18. 

2. Ditto ditto, March 21. 

3. Knrawal Khans, ditto, April 15. 

4. Marnuchak, ditto, Dec. 25. 


69. Pica RUSTICA, (Scop.). 


1. Chahar Shamba, Maimanah, February 3. 
2. Ditto ditto, February 7. 


STURNUS VULGARIS, (Linn.). 


70, 
: 1. Chahar Shamba, February 11. 
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71. STURNUS POLTARATSKYI, Finsch. 


1,2 Chahar Shamba, Maimnannh, Febrnary 11. 
8. Ditto ditto, February 14. 


72. PASTOR ROSEUS, (Linn.). 
1, 2, Karawal Khana, Badghis, Herat, April 14. 


73. COLUMBA INTERMEDIA, Strickland. 
1, Chahar Shamba, Maimanah, February 22, 


74. COLUMBA EVERSMANNI, Bonap. 
1. Min Darakht, Maimanah, June 1l, 


75. TurTUR AURITUS, Gray. 
1, Chilik, Afghan Turkistan, July 2. 


76. PTEROCLES ALCHATA, (Linn.). 
1.2 7 Kham-i-ab, Afghan Turkistdn, June 18. 
3. 9 " ditto 

77. PHASIANUS PRINCIPALIS, Sclater. 


1. d Chahar Shamba, Maimannh, Feb. 10. 
2. d Marnchak, Murghab, Herat, March 10. 


3. d Ditto ditto, March 20, 
4. $9 Ditto ditto, March 26, 
5. $3 Ditto ditto, Dec. 285. 


This fine pheasant has lately been described as new, from specimens 
obtained in the basin of the Murghab river by officers of the Afghan 
Boundary Commission. It is very like Phasianus shawi of Enstern 
Turkistan, but is fairly distinguishable from it by apparently constant 
characters. I have examined some half dozen males of this pheasant, 
and I note that the variation between individuals is very small; one, 
however (No 1) above has a distinct wash of green on the ramp and 
upper tail coverts, and a small snow white spot on one side of the hind- 
neck, marking the position of a demi-collar. On the characters and dis- 
tribution of P. principalis, P. shawi, and other allies of P. colchicus, Mr. 
Seebohim's interesting paper in the Ibis for April 1887, p. 168 may be 
consulted. 


78. '"TETRAOGALLUS HIMALAYENSIS (Gray). 
1, Dhap Darah, Hinda Kush, Tarkistan, Oct. 7. 
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Corusix commusis, Bonn. 


1. of Chahar Shamba, Maimanah, April 4. 

2. 9 Karawal Khana, Murghab Herat, April 19. 

3. d Chahar Shamba, Maimanah, May 6. 
JEGIALITES CURONICA, Gmel. 

1, 2, Karawal Khana, Murghab, Horat, April 10, 
CHETTUSIA vILLOT XI, (Audouin). 

1, 2, Kham-i-ab, Oxus, Afghan Turkistan, Jane 12. 


VANELLUS CRISTATUS, Meyer. 
l. Chahar Shamba, Maimanah, Feb, 11. 


SCOLOPAX RUSTICULA, (Linn.). 
l. Chahar Shamba, Maimanah, Feb, 3. 


GALLINAGO SOLITARIA, Hodgs. 
1, Deh Tang, Ghorband, Kabnl, October 8. 


GALLINAGO SCOLOPACINUS, Bonap. 
1. Chahar Shamba, Maimanah, February 5. 


MAcHETES PUGNAX, (Linn.). 
l. d& Chahar Shamba, Maimanah, Fobrnary 19. 
2. 9 Ditto ditto April 4. 
TOTANUS OCHROPUS, (Linn.). 
1, Karawal Khana, Murghab, Herat, April 11. 


TaiNGOIDES HYPOLEUCUS, (Linn.). 
1l. Darband-i-Kel Rekhta, Murghab, Herat, May 18, 
2. Maruchak ditto ditto, May 22. 
HiMaANTOPUS CANDIDUS, Bonn. 
1. Oxus, Afghan Torkistan 
2. Kham-i-ab, ditto ditto, June 12, 
Oris terrax, Linn. 
l. Maruchak, Murghab, Horat, March 12, 
2. Chuman-i-Bed, Badghis, ditto Dec. 
Rattus AQUATICUS, Linn. 
1, Maruchak, Murghab, Herat, Devo. 23. 
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PORZANA MARUETTA, Leach. 


1. Karawal Khanna, Murghab, Herat, April 9, 
2. Chahar Shamba, Maimanah, April 30. 


PORZANA BAILLONI, (Vieill.). 


1, 2 Kila Wali, Murghab, Herat, April 24. 


Crex PRATENSIS, Bechst. 


1. Marachak, Murghab, Herat, May 7. 


FULICA ATRA, Linn. 
1. Andkhui, March 


LARUS RIDIBUNDUS, Linn. 
1. Maruchak, Murghab, Herat, March 18. 


STERNA ANGLICA, Mont. 

1. Oxus, Afghan Turkistan. 

9. Kham-i-ab, Oxus, Afghan Turkistan, June 12. 
STERNA MINUTA, Linn. 

1. Kham-i-ab, Afghan Turkistan, June 12. 


PHALACROCORAX CARBO, (LinnJ. 
1. d Maruchak, Badghis, Herat, March 19. 


A fine example in full breeding plumage, 


100. 


101. 


102. 


103. 


104. 


ANAS STREPERA, Linn. 
1. Karawal Khana, Murghab, Herat, April 16. 


ANAS ANGUSTIROSTRIS Ménétr. 
1. Kham-i-ab, Oxus, Afghan Turkistan, June 12. 


ANAS CREECA, Linn. 


1. d' Chahar Shamba, Maimanab, Jan. 25. 
2.9 


ANAS PENELOPE, Linn. 
1. d Marachak, Morghab, Herat, March 15. 


FULIGULA CRISTATA, (Livn.). 
i. Chahar Shamba, Maimanah, Feb, 20. 


( No. 1, 
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‘105. FuriGvLA xyroca, (Güld.). 


1. & 2% Kila Wali, Murghab, Herat, March 5. 
3. F Maruchak, Badghis, ditto, March 18. 


106. CLANGULA GLAUCION, ( Linn.). 


1. 9 Chahar Shamba, Maimanah Feb. 12. 
2. Marnchak, Murghab, Herat, March 15. 
3. d Ditto ditto, March 20. 


107. ERISMATURA LEUCOCEFHALA, Scop. 
l. Maruchak, Afghan Turkistan, March 2I. 


108. Mergus aLDELLUS, (Linn.). 


1. g Adult, Maimanah, Feb. 10. 
2, d jno, Chahnar Shamba, Maimanah, Feb. 12. 
3. 9 Ditto ditto, Feb. 17. 


No. 1 is in fine black and white plumage. 


109. TapoRNA VULPANSER, Flem. 
l. Oxus, Afghan Turkistan, Feb, 


110. CASARCA RUTILA, Pall. 
1. Karawal Khana, Murghab, Herat, April 10. 


e 
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VII.—On the Species of Loranthus indigenous to Perak.—By GEORGE 
Kino, M. B., LL. D., F. L. S., Superintendent of the Royal Botanie 
Garden, Calcutta. 

[Received 29th March 1887 ;—Read 4th May 1887.) 


Prior to the date of the punitive expedition which was despatched 
to Perak some years ago, that province was practically an unknown 
country. One of the results of the expedition just mentioned was the 
location in the state of a British Resident. And as the office of Resident 
has, fortunately for the interests of science and civilization, been held, 
almost from its first institution, by Sir Hugh Low, we are now in pos- 
session of the materials for obtaining some knowledge of its natural 
history. During the past few years considerable botanical collections 
have been accumulated by the Rev. Father Scortechini (now, alas! no 
more) who collected on behalf of the Perak Government, and by Mr. 
H. H. Kunstler, who collected for the Calcutta Botanic Garden. From 
the materials brought together by these gentlemen and which have come 
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into my hands, I propose to draw up, as time permits, lists of species al- 
ready described, together with descriptions of any which appear to be new. 
And I now begin the series by an enumeration of the species of Loran- 
thus indigenous to the province. 

The list which follows contains in all twenty-five species, of which 
eleven are described for the first time. At the end of the list I have 
appended descriptions of two new Sumatran species collected by Mr. 
H.O. Forbes. The genus being rather large and polymorphic, it has been 
divided into sections. In the following enumeration, I follow the 
sectional divisions adopted, in their Genera Plantarum, by Sir J. D. 
Hooker and and the late Mr. Bentham. 


Section I. EULORANTHUS. 


L. D. Lobbhii, Hook. fil. Flora Brit. India, V, 204. 

The commonest species in the province ; growing on trees of varions 
species, at elevations of from 500 to 4000 feet; found also in Penang and 
apparently also in Borneo. This species approaches very closely the 
Sumatran species L. axanthus, Korth. 


Section II. PH@NICANTHEMUM. 


2. L. pulcher, DC. Prod. IV, 295: Hook. fil. Fl. Brit. Ind. V, 
205; L. speciosus, Wall. Cat. 518; L. coccineus, Hook. Bot. Misc. t. 
58; Dendrophthoe pulcher, Miq. Fl. Ind. Bat. I, pt. 1, 821. 

Common ; bnt scarcely ascending so high as the last. "This varies 
greatly as to the breadth of its leaves which in some plants is as much 
as 3 inches, while in others it is barely 1 inch. Found also in Penang, 
and represented in Tenasserim by the closely allied species L. Parishii, 
Hook. fil., aud in Java by L. Lyndenianus, Zoll. 

3. DL. pentapetalus, Roxb. Fl. Ind. I, 553, Ed. Carey and Wallich, 
II, 290.; Hook. fil. Fl. Brit. Ind. V. 206; DC, Prod. IV, 295; Wall. 
Pl. As. Rar. iii, t. 225, and Cat. 503; Kurz For. Flora Burmah, ii, 322 ; 
Griff. Notulae, IV, 617, and Ic. Pl. Asiat. t. 624, 625; Korth. Verhand, 
Loranth. 66; Blume Fl. Javae Loranth, 39, t. 14 and 23 A.; Phan. 
pentapetalum, Miq. Fl. Ind. Bat. I, Pt. 1, p. 823: Dendrophthoe penta- 
petala, G. Don. Syst. iii, 419. 

This is not very common in the province. It is a widely distribut- 
ed species, being found in India from Nepal, along the outer and lower 
Himalaya, to Sikkim; thence through Assam, the Khasia Hills, Chitta- 
gong, to Burmah: it extends also to the Andamans, Penang, Malacca, 
Banka, Java, Sumatra, Borneo, and probably to other islands of the 
Malayan Archipelago. Sir J. D. Hooker reduces to this species DL 
polycarpus, Wall. Cat. 540, and L. erythrostachys, Wall. MSS. 


* 
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4. L. eoceineus, Jack in Mal. Misc. I, 8; Hook. Bot. Misc. i, 278 ; 
Hook. fil. Fl. Brit. Ind. V, 206; Roxb. Fl. Ind. Ed. Carey and Wall. ii, 
215; DC. Prod. IV, 296; Korth. Verhand. Loranth. 68; Griff. Notul. IV, 
620, and Ic. Pl. Asiat. t. 626. L. racemiferus, Wall. Cat. 539; Pha- 
nicanthemwm coccineum and Bennetianum, Miq. Fl. Ind. Bat, I, pt. 1. 
825, 826; Dendrophthoe coccinea, G. Don. Syst. iii, 419. 

| At low elevations: not common in the province: is found also in 
Pegu, Tavoy, Malacca, Singapore, and Penang, and extends to India 
(Cachar) and to some of the islands of the Malayan Archipelago. 


Section III. HEgTERANTHUS. 


5. L. heteranthus, Wall. Cat. 537; Hook. fil. Fl. Brit. Ind, V, 208; 
DC. Prod. V. 306; L. eleutheropetalus, Kurz in Journ. As. Soc. Beng. 
1871, ij, 64, and For. Flora Barmah, ii, 321; Dendrophthoe macrocalyx, 
Miq. Fl. Ind. Bat. T. Pt. 1, 821. 

Found in this province only in Laroot. This species extends as 
far northwards as Chittagong, where it was once collected by Mr. 
Lister. Wallich and Brandis found itin Burmah. Southward it ex- 
tends to Java and Borneo. 

6. L.crassipetalus, nov. spec.  Glabroas in all its parts, except the 
bracteoles and calyx-tube which are puberulous; branchlets thick, 
striate, polished, the bark dark coloured ; leaves coriaceous, rigid, petio- 
late, scattered, broadly ovate-oblong, rarely ovate-elliptic ; apex obtuse; 
base attenuate ; shining on the upper, dull on the lower, surfaco; nerves 
invisible when fresh, obscure when dry, midrib slightly prominent: 
length of blade 1:5 to 2 in. (in the ovate-elliptie leaves as much as 2*5 in.) ; 
breadth about l inch, rarely 15 in.; petiole "25 in. long, stout; racemes 
longer than the leaves, stout, rigid, erect, axillary, sparsely many-flowered ; 
pedicel thick, ‘15 in. long, bearing at its apex a single broad, cochleate, 
bract, bracteole 0; calyx-tube cylindric, the limb wide-spreading, trun- 
cate, cup-shaped ; corolla straight, narrowly conical, petals, 5, thick, 
distinct to their bases, smooth and yellowish externally, ridged and of a 
bright red internally, *75 in. long; anthers linear, half as long as the 
petals, basifixed : style filiform, stigma minute. 

Perak, on Gunong Idjou. Scortechini, Nos. 363 and 521, 

7. L.productus, nov. spec. Quite glabrous; branches long, straight, 
strongly 4-angled, slightly flattened especially at the nodes, the bark 
polished and dark in colour; leaves coriaceous, petiolate, opposite, 
elliptie-lanceolate or ovate-oblong, gradually narrowed to the sub-acute 
or obtuse apex, narrowed rather suddenly to the petiole at the base ; 
nerves obscure even when dry, midrib slightly prominent; length of 
blade 3:5 in. to 5 in. ; breadth 1:5 in. to nearly 2 in. ; petiole about “5 in. 
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long; flowers crowded in small, sessile, axillary clusters; bract 0; 
bracteoles cohering into a short, cylindric, obscurely 2 to 4-crenate tube 
which, in the unfertilised flower, envelopes the whole of the calyx 
except its limb; calyx-tabe shorter than the cylindric, truncate limb ; 
petals 4, distinct, fleshy, linear, :35 in. long, reflexed from about the 
middle; anthers linear, basifixed, nearly as long as the filaments, curved 
when mature; style shorter than the petals; stigma small, truncate ; 
fruit ‘3 in. in diameter, globular, smooth, crowned by the rather long 
cylindric calyx-limb and enveloped at its base by the persistent brac- 
teolar cup. 

Perak, at elevations of from 3000 to 3600 feet; Scortechini, Nos. 
391 and 581; Kunstler ( King's collector) No. 3240. 

A remarkable species ; with long, slender, polished branches which 
are almost black when dry. From the flower-bearing axils there often 
arise short, leaf-and-flower-bearing branches; and as the leaves on these 
(in herbarium specimens) usually fall off, they assume the appearance 
of long-peduncled cymes. This is clearly a Heteranthus ; but it does 
not quite conform to the definition of that section given by Mr. Bentham 
and Sir J. D. Hooker in their Gen. Plantar. (in, 208), inasmuch as there 
is no bract present, and there are bracteoles which form a cup almost 
entirely enveloping the calyx in the flower, and persisting even in the 
ripe fruit. - 

I have named this species from the length of its branches. 


Section IV. CicLANTHUS. 


B. L.scurrula, Linn. var. obtecta, Kurz For. Fl. Burm. ii, 319; 
Hook. fil. Fl. Brit. Ind. V, 209: L. obtectus, Wall. Cat. 534: L. concavi- 
folius, Griff. Notal. IV, 615. | 

Very common at low elevations; Scortechini, Nos. 311b, 421b. 

The typical form of this species occurs throughout the whole of 
British India; its other varieties, as defined in the Flora of British 
India, viz., bengalensis, laevigata, and graciliflora having each a more 
circumscribed distribution. 

9. L. ferrugineus, Roxb. Fl. Ind. I, 551, ii, 188; DC. Prod. IV, 
299; Wall. Cat. 500; Hook. fil. Fl. Brit. Ind. V. 210; Jack in Mal. 
Misc. i, 9, and in Hook, Bot. Misc. 1, 279, t. 59 ; Dendrophthoe ferruginea, 
G. Don Gen. Syst. iii, 420 ; Miq. Fl. Ind. Bat. I, Pt. 1, 812. 

Not uncommon at low elevations ; Scotechini, Nos. 630b, 2099. 

Very common in Malacea, Singapore, and Penang: found also by 
Kurz in lower Burmah. Distributed also in Sumatra and Java. A 
specimen in the Calcutta Herbarium and named by him L. Oortianus 
Korth. is the same as this: and, if Junghuhn's identification is correct, 
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Korthal's name, as being the older, must supplant Roxburgh's. Den- 
drophthoe ignea, Scheff. from Banka, according to the specimen in 
the Calcutta collection, is also the same as this. J. Schultesit, BL, (Fl. 
Jav. Loranth, t. 2) appears to me referable to L. scurrula, Linn. rather 
than to this. 

10. L. Malaccensis, Hook. fil. Fl. Brit. India, V, 210, 

On high trees, at elevations of from 3000 to 4000 feet. King's 
Collector (Kunstler) No. 6286: found also at Malacca by Griffith. 


Section V. Denprorurnor. 


ll. L. grandifrons, nov. spec. Young branches rather thin, terete, 
little swollen at the nodes, the bark dark-coloured, lenticillate : leaves 
sub-opposite or alternate, rarely exactly opposite, coriaceous, petiolate, 
broadly ovate or ovate-oblong, the apex sub-acute, the base rounded or 
emarginate; main nerves 4 to 6 pairs, ascending, prominent (as is the 
midrib) especially on the lower surface; both surfaces dull, sparsely 
pulverulent; length of blade 5 to 8 inches, breadth 3 in. to 45 in.; 
petiole “6 in. to l inch: the whole inflorescence covered with minute 
pulverulent, sub-deciduous, tomentum ; racemes solitary, axillary, or from 
the older leafless branches, woody, erect, or slightly curved, 2:5 in. 
long, about 30-flowered, pedicels short; bract small, thick, clawed; 
calyx-tube cylindric, inflated at the base, the limb much longer than the 
short, sub-globose, ovary, 5 or 6 toothed; corolla-tube 3 inches long, 
cylindrical, 5 or 6-striate, slightly inflated towards the limb ; lobes of 
limb *5 in. long, reflexed, linear; anthers basifixed, linear, about ha'f 
as long as the lobes ; style filiform, a little longer than the stamens; 
stigma small, sub-globose. 

In the low country, not very common.  Scortechini, No. 926; 
Kunstler, Nos. 786 and 2067. Found also in the Lampongs, in Sumatra, 
on trees by the edge of heavy forest. H. O. Forbes, No. 1665, 

When young the whole exterior of the corolla is tomentose like the 
calyx, but when fully expanded it occasionally becomes sub-glabrous. 
The base of the corolla is whitish; the upper part pink. In ndvanced 
bud some of the corollas are constricted at the apex and inflated towards 
the middle; but when fully expanded the corolla is tubular, gradually 
widening towards the mouth. This fine species comes near pentandrus 
&s to technical characters: but in general appearance it somewhat 
resembles L. longiflorus, Desr. It is, however, well distinct from the 
latter by its differently shaped, more distinctly nerved leaves; and 
by its more erect, rigid, and scurfy inflorescence. 

12. L. pentandrus, Linn. Mant. 63; Bl. Bijdr. 661; Hook. fil. Fl. 
Brit. Ind. V, 216; DC. Prod. IV, 305; Kurz For. Fl. Burmah, II, 320 ; 
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Wall. Cat. 514: Korth. Verhand. Loranth. 80; Blume Fl. Javne, Loranth. 
33, t. LO: D. farinosus, Desr. in Lamk. Encycl. iii, 597; Roxb. Fl. Ind, 
Ed. Carey and Wall. ii, 221; Griff. Notul. IV, 616, and Io. Pl. Asiat. t. 
620, f. 1, 2; Dendrophthoe pentandra and farinosa, Miq. Fl. Ind. Bat. I; 
pt. 1, 818, 819; Blytranthe farinosa, G. Don. Gen. Syst. IV, 427. 

Very common in all parts of the province at low elevations (Kunstler, 
Nos. 4931, 7538, 7767 ; Scortechini, No. 605); distributed northwards 
through Burmah and Chittagong as far as Sylhet, and south wards in the 
Malayan Peninsula and Archipelngo generally. Sir J. D. Hooker reduces 
to this species L. rigidus, contractus, and Finlaysonianus, Wall. Cat. 
Nos. 531, 6864, and 6871. 

13. L. Scortechinit, nov. spec. Glabrous, the young branches thick, 
terete, scarcely swollen at the nodes, the bark reddish; leaves coria- 
ceous, petiolate, in verticels of about 6, oblong-lanceolate or oblong- 
elliptic, the apex shortly caudate-acuminate, the base attenuate ; mid- 
rib prominent on both surfaces, nerves invisible in fresh, obscure in 
dry, specimens, about 15 pairs, sub-horizontal; length of blade 7 to 8 
inches; breadth 2:25 to nearly 3 inches; petioles stout, 1°25 in. ; 
racemes with a thick, pitted, woody axis little more than 1^5 in. long, 
axillary; flowers numerous, crowded; bract minute, cochleate, clawed ; 
calyx tube cylindric, the limb irregularly dentate ; corolla curved, tubu- 
lar, slightly expanded upwards and 6-angled near its junction with the 
6-cleft limb ; lobes of limb linear, slightly expanded at the base, about 
a fifth of the length of the tnbe; anthers linear, obtuse, about half as 
long as the lobes; style as long ñs the stamens; stigma globose, 
small; corolla tube 4 in. long, limb 1 inch. 

At elevations under 1000 feet, not common: Sortechini, No.-90b ; 
Kunstler (King's collector), No. 6020. 

This is a fine species, and is distinguished amongst Asiatic Dendro- 
pthoes by its large, verticillate leaves. The corolla is of a pale yellow, 
the lobes of the limb being tinged with green: the stigma is red. 

14. D. Duthieanus, nov. spec. Young shoots terete, not swollen 
at the nodes, bark pale pinkish, sparsely lenticellate; axis of inflores- 
cence and bracts minutely pubescent ; other parts quite glabrous; leaves 
coriaceous, alternate opposite or in verticels of 8, petiolate, oblong-elliptic 
or elliptic-lanceolate with sub-acute apex and attenuate base, midrib 
and nerves invisible in the fresh, slightly visible in dry, specimens ; 
length of blade 2°5 to 3 inches, breadth °75 in. to 1 in., petiole *4 in. 
long ; racemes slender, axillary, shortly pedanculate, about 6-flowered ; 
bract small, cochleate, clawed; bracteoles 0; calyx-tube cylindric, the 
limb, short, truncate, waved; corolla tubular, bright red in colour, 
curved, inflated upwards, constricted at the base and at the apex when in 
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bud, 6-striate, limb about one third of the length of the tube; the lobes 
6, linear, sub-spathulate, thickened at the tips, reflexed ; anther linear, 
about half as long as the lobes, basifixed; style filiform, as long as the 
stamens ; stigma small, globular, 

Collected only once by the late Father Scortechini, the exact loca- 
lity being unknown. 

A species allied to curvatus, Bl., but with a hexamerous, glabrous 
corolla, which is moreover wider and of a different colour from that of 
curvatus; also with narrower and more irregularly disposed leaves than 


in that species. Named after Mr. J. F. Duthie, Superintendent of the 
Botanic Garden, Saharunpore. 


Section VI, LoxANTHERA. 


15. DL. speciosus, Bl. Fl. Jav. Lorantb. 15, t. 20, and 23 fig. C. 
Miq. Fl. Ind. Bat. I, Pt. 822.; L. coccineus, Reinw. MSS. (not of 
Jack) Bl. Bijdr. 664; L. Reinwardtianus, Schult. Syst. DC. Prod. IV, 
706 : D. lorantherus, DC. 1. c. p. 316. 

Apparently not common in the Province; Scortechini, No. 1328; 
on the banks of the Kinta river (Kunstler, No. 707.)* There isa single 
specimen in the Calcutta Herbarium from Malaeca. The species is 
found in Sumatra (Forbes No. 3234a) and in Java. 


Section VII. MacmosoLEx. 


a. longiflorae. 

16. L. formosus, Bl. Bijdr. 664 and Fl. Jav. Loranth. t. 15; DC. 
Prod. IV, 297; Kurz For. Flora Burmah ii, 317 ; Hook. fil. Fl. Brit. Ind. 
V, 220; Macrosolen formosus, Miq. Fl. Ind. Bat, I, Pt. 1, 827; Ely- 
tranthe formosa, G. Don Gen. Syst. iii, 426. 

At elevations of from 3000 to 4000 feet, Kunstler, Nos. 2170 and 
6264: found also in Java, and, according to a single leaf specimen in 
the Calcutta Herbarium (Griffith, No. 2729), also in Barmah. 

17. D. Kunstleri, nov.spec. Quite glabrous; young branches stont, 
terete, the bark pale; leaves coriaceous, sub-sessile, opposite, ovate- 
oblong, gradually narrowed to the sub-acuminato apex, the base rounded, 
not cordate; midrib and nerves prominent on both surfaces (when dry) 
but especially on the lower; primary lateral nerves about 6 pairs, 
secondary about 8 pairs; length of blade 8 to 10 inches, breadth 3 in. 
to 45 in.; petiole very stout, about :15 in. long; racemes very short, 
from the axils of the leaves and also from the old wood; bracteoles 3, 
minute, broad, united by their bases; calyx-tube cylindric, smooth, the 
limb truncate, slightly wavy; corolla clavate and boldly 6-angled in bud, 
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slightly curved, tubular, inflated at the base of the limb, lobes of the 
limb 6, reflexed, sub-spathnlate, keeled externally, the tips thickened ; 
anthers half as long as the lobes, linear, basifixed, with n slight process 
at the union with the filament; style filiform, as long as the stamens: 
stigma truncate; berry ‘5 in. long, ovoid, bright yellow at first, black 
when ripe; length of corolla-tube 2:5 in., of limb -6 in. 

At elevations under 500 feet, H. H. Kunstler (King's collector), 
Nos. 2669, 2760, 6009, 8460. 

This comes near Z. formosus, Bl., but has much larger leaves, which 
have rounded (not acute) bases as in that species. "The corolla also 
differs. Mr. Kunstler describes this as a very handsome species, the tube 
of the corolla being of a rich yellow, the limb bright green externally 
and dark red inside. It is a large species, plants of it often reaching 8 
to 10 feet in length. 

18. J. dianthus, King and Scort. MSS. Quite glabrous, the young 
shoots terete, thin, scarcely swollen at the nodes, the bark pale; leaves 
thinly coriaceous, entire, shortly petiolate, opposite, exactly lanceolate 
rarely ovate-lanceolate, the apex acuminate ; midrib and primary nerves 
slightly visible when fresh, rather distinct when dry ; length of blade 3 in. 
to 5 in., breadth :75 in. to 2:5 in.; petioles slender, *2 in. long; cymes 
axillary, sessile, 2-flowered ; bracts at base of cyme 2, decussate, ovate- 
acute; bracteoles of the individual flowers united into a short, thick 
annulus which surrounds the base of the flower; calyx-tube smooth, 
cylindric, the limb short, truncate; corolla narrowly tubular, inflated 
and boldly 6-angled just under the limb, clavate in bud; limb with 6 
twisted, reflexed, oblanceolate or sub-spathulate lobes which are keeled 
and inflated at the base; anthers basifixed, linear, one-third of the 
length of the lobes of the limb; style filiform, as long as the stamens ; 
stigma small, capitate : fruit globular, smooth, *5 in. in diam., crowned 
by the calyx-limb ; length of corolla tube 2:5 in. ; of limb 75 in. 

At elevations under 500 feet; Scortechini, Nos. 76 and 604a; 
King’s Collector, Nos. 1870, 6446. 

This species comes near formosus, BL, from which the sessile, 2- 
flowered cymes, single, decussate pair of bracts, the annulus formed of 
the united bracteoles, and the globular berry are the best characters to 
distinguish it. This also must be near L. meluitangensis, Korth., of 
which I have seen no specimen. The tube of the corolla of this species 
is described as scarlet, and the lobes of the limb as green, with purple 
edges and a pale line along the anterior surface. The late Father 

Scortechini left a drawing of this species, to which I have added the 
details. He left no MSS. name for the species, but, from a note on 
the drawing, he appears to have considered it to be L. formosus, Bl. or 


near it. 
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19. DL. evenius, Bl. Fl. Javae Loranth. t. 16; L. avenis, Bl. Bijdr. 
663.; Korthals Verhand. Loranth. 85; DC. Prod. IV, 397; HElytranthe 
avenis, G. Don. Syst. iii, 426. 

Found only once in Perak by Father Scortechini: extends also to 
Sumatra, 

20. DL. platyphyllus, nov. spec. Quite glabrous, Young branches 
4-angled ; leaves opposite or sub-opposite, thinly coriaceous, subsessile, 
broadly ovate-rotund or sub-orbicular, edges entire or unequally and 
remotely crenate, the apex obtuse, the base cordate; primary lateral 
nerves about 4 pairs, curving, somewhat distinct on both surfaces, the 
midrib rather prominent; length and breadth of blade about 45 in. ; 
petiole less than *15 in. long, stout; racemes very short, axillary, about 
4-flowered ; bract single, bracteoles minute, coalescing into a sinuate- 
edged cup less than a quarter of the length of the cylindrical, truncate, 
ealyx-tube ; corolla large, curved, tubular, expanding slightly upwards, 
6-angled and inflated below the apex, clavate when in bud; limb 6- 
cleft, the lobes spreading, linear-lanceolate or sub-spathulate, blunt and 
inflexed at the tips, each with 2 ridges on the inner surface, inflated 
and keeled at the base; filaments adherent to the tube; anthers linear, 
basifixed ; tube of corolla 3:5 in. long; limb °8 in.; style filiform, as 
long ns the stamens; stigma small, sub-capitate ; fruit unknown. 

Found only once by Scortechini, who has not noted the exact 
locality. 

A species recognisable at once amongst the Asiatic species of Ma- 
crosolen by its large sub-sessile, nearly orbicular leaves. 


b. racemtulosae, 


91. L.ampullaceus, Roxb, F1. Ind. T, 552, ii, 189, and Ed. Carey and 
Wall. ii, 209 ; Hook. fil. Fl. Brit. Ind. V, 220; DC. Prod. IV, 296; Kurz 
For. Fl. Burm. ii, 316; Wall, Cat, 502, D. sub-umbellatus, Bl. Bijdr. 
662 and Fl. Jav. Loranth. t. 18; L. sphaerocarpus, Bl. Bijdr. 661 and 
Fl. Jav. Loranth. t. 17; DC. Prod. IV, 297; Aacrosolen pallens, sphae- 
rocarpus and oleioides, Miq. Fl. Ind. Bat, i, Pt. 1, 830, 831 ; Elytrautho 
sphoroidea, Don. Gard. Dict. IV, 127, 

On Ulu Bubong, at elevations from 500 to 1000 fect: Kunstler, 
Nos. 7866 and 10697. This species, as limited by Sir J. D. Hooker 
in his Flora of British India, is distributed from Bengal, Assam, and the 
Khasia Hills to Penang, Malacca, and Singapore. I agree with Hooker 
in considering it as probably a mere form of L. globosus, Roxb. ; and, 
if this view be correct, the synonymy of globosus should be reduced 
here, The Wallichian species pallens (Cat. 523), carinulatus (529), 
sub-globusus (538), oleifolius, (524), viridiflorus, (512) are all forms 
of the same widely distributed and therefore varinble plant. 

13 
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22. D. Lowii, nov. spec. Glabrous everywhere, except the peduncles, 
pedicels, and bracteoles, which are puberulous ; young shoots thin, terete, 
slightly swollen at the nodes, the bark pale brown; leaves rigid, co- 
riaceous, ovate-lanceolate, or elliptic-lanceolate, gradually tapering to 
either end, the apex acute or acuminate, the edges recurved when dry ; 
nerves invisible, midrib visible only on the pale, dull, ander surface ; 
. length of blade 1-5 in. to 2 in. ; breadth *6 in., rarely *8 inch.; petiole stout, 
‘1S in.; racemes umbellate, in clusters of 1 to 3, in the axils of the 
leaves, on short pedicels, 2 to 4-flowered; bract and bracteoles minute, 
broadly ovate, acute, the latter united by their bases into a3-toothed 
cup: calyx tubular, smooth, the limb very short, truncate, waved; 
corolla about 1 in. long, the tube slightly curved, 6-angled and slightly 
inflated at the junction with the limb; lobes of the limb sub-spathulate, 
thickened at the apex, reflexed, about a third as long as the tube; 
anthers abont a third as long as the lobes, linear; style filiform, nearly 
as long as the stamens; stigma small, sub-globular. 

Found only once in the province (by Fr. Scortechini) and the 
exact locality not noted. 

A species, in the texture of leaves and in inflorescence, approaching 
L. retusus, Jack; but very distinct from that and from the other 
Malayan species of Macrosolen. Named in honour of Sir Hugh Low, 
British Resident in Perak. 


Section VIII. ELYTRANTHE. 


93. L. albidus, Bl. Bijdr. 665, and Fl. Jav. Loranth. (sub Elytranthe) 
t. 22; Korth. Verhand. Loranth. 87; DC. Prod. IV, 299; Hook. fil. 
Fl. Brit. Ind. V, 222; D. lecucosiphon, Grif., Notul. IV, 623, and Ic. PI. 
Asiat. t. 619-623: Elytranthe albida, Miq. Fl. Ind. Bat. I, Pt. 1, 832. 

Not common ; Scortechini, Nos. 4255 and 626, This extends north- 
wards to lower Burmah, and southwards to Malacca, Java, Sumatra, and 
Borneo. 


Section IX. . LEPIOSTEGERES. 


24. D. Beccarii, nov. species. Glabrous; the younger branches 
quadrangular (at least when dry), the older branches terete; leaves on 
rather long petioles, opposite or sub-opposite, thinly coriaceous, entire, 
from ovate-lanceolate or ovate-oblong to sub-orbicular, very variable 
even on the same plant, the apex sub-acute or obtuse, the base cuneate 
or rounded, midrib prominent, especially on the under surface; primary 
nerves about 6 pairs, slightly visible on the under surface (when dry) ; 

of blade 3°5 in. to 5 in, breadth 1°5 in. to nearly 3 in. ; petiole 
"75 in, to 1°25 in. long ; capitula from the old wood, 20 to 30-flowered, 
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sessile, sub-globose when young, afterwards strobiliform and much elon- 
gate; the bracts large, numerous, imbricate, coloured, from oblong to 
semi-orbicular, obtuse, the inner 2 to 3 inches long, the outer gradually 
shorter, all empty ; calyx short, cylindric, truncate ; corolla, 3 to 3°5 in. 
long, the tube splitting into 6, very narrow, linear segments which are 
united for about 5 in. at the base, and then again slightly just below 
the twisted, reflexed, linear, obtuse segments of the limb; anthers 
linear, pointed, basifixed, °5 in. long: style filiform; stigma small, 
rounded, exserted slightly beyond the anthers ; fruit sub-angular, globose, 
'3 in. in diam. 

Rare in the province; occurring at elevations under 2000 feet. 
Scortechini, 1208; King's Collector, Nos. 5793 and 7956. Found also in 
Borneo by Sig. Beccari (Herb. Beco. P. B. 1171). 

This is the finest of all the Asiatic species of Loranthus. The enor- 
mous bracts are of a pale red colour; the tube of the corolla is of a 
deep claret purple, while the reflexed limbis yellow. The whole in- 
florescence is about 6 inches long and forms a most striking object. 
| 25. Loranthus Kingii, Scortechini MSS. Young branches pale, 
torete, swollen at the nodes, slightly lenticillate when young, otherwise 
quite smooth; leaves coriaceous, petiolate, opposite, exactly ovate- 
lanceolate, smooth and with the nerves invisible on both surfaces, the 
midrib prominent below ; length of blade 3 in. ; breadth 1°25 in. to 1.5 
in.; petiole about *5 in.; capitula sessile, axillary, strobiliform, 4 to 6- 
flowered ; bracts large, empty, coloured, keeled., in two series, an outer 
and an inner ; the outer of 6 to 7 decussate pairs, the uppermost of which 
is linear-oblong, obtuse, 1:5 in. long, the lower pairs gradually smaller 
and more or less acuto; the inner series of a single lanceolate pair; 
bracteoles round each individual flower 4, linear-lanceolate, about 75 
inch long; calyx very short, 6-toothed ; corolla narrowly infundibu- 
liform, curved below the middle, 1'75 in. long, split nearly half-way 
down on one side, and cleft at the apex for about one-fifth of its entire 
length into 5, lanceolate, acuminate, reflexed teeth ; anthers basifixed, 
linear, subulate, with a slight process nt their bases; style filiform, 
about as long as the stamens; stigma small, sub-capitate: frnit elongated 
ovoid, crowned by the remains of the calyx-tube. 

Perak; Scortechini, No. 1251. 

The late lamented Father Scortechini left only a single specimen of 
this with me. It appears, however, to agree with an imperfect specimen 
in the Calcutta Herbarium from Malacca ag Maingay Ao, 695). 

* * t w 


I tako the present opportunity of describing two new species col- 
lected by Mr, H. O. Forbes in Sumatra—both handsome plants, be- 
longing respecti vely to the sections Loranthera and Lepiostegeres, 
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Loranthus (Sect. Loxranthera) Lampongus, nov. spec. Branches terete, 
scurfy when young, as are the peduncles, ultimately all parts glabrous: 
leaves thickly coriaceous, opposite or sub-opposite, entire, petiolate, ovate- 
oblong to broadly ovate, apex sub-acute, or acute, base rounded, rarely 
eub-acute, the midrib very prominent and the nerves very indistinct 
on both surfaces, length of blade 4 to 5 inches: petioles stout, about 
‘75 in. long; flowers in pairs on crowded short, stout, bifurcate axil- 
lary peduncles; calyx tube short, cylindric, the limb truncate, irre- 
gularly and obscurely sinuate, sub-crenate ; corolla nearly 1'5 in. long, 
clavate in bud, the cylindrical tube slightly inflated about the middle, 
cleft at the apex to about one third of its length into 6 linear-lanceolate 
lobes; stamens 6, the filament arcuate, dilated at the apex, nnd at- 
tached to the back of the linear anther below its middle; style fili- 
form; stigma minute, clavate : bracteole short, broad, minute. 

Lampongs, Sumatra : H. O. Forbes, No. 1737. 

The curved filaments and dorsifixed anthers put this unmistakeably 
into the section Loxanthera. That section, however, as nt present de- 
fined, is 5-merous. "The definition of it must therefore be altered to 5 or 
6-merous. 

Loranthus (Sect. Lepiostegeres) Forbesii, nov. spec. Glabrous; tho 
branches terete, with pale bark, swollen at the nodes; leaves coriaceous, 
petiolate, entire, opposite, ovate-oblong, sub-acute, the base rounded, or 
slightly cordate; midrib thick, prominent on the under surface; tho 
nerves about 6 pairs, indistinct on both surfaces when fresh, slightly 
distinct on the upper surface when dry; length of blade 45 in. to 55 
in.: breadth 2 in. to 2:5 in.; petiole stout, ‘75 in. long; capitula 4 to 6- 
flowered, axillary, sessile, strobiliform, the braets large, coloured, 
keeled, in two series, an outer and an inner; the outer series of 5 or 6 
decussate pairs of which the upper pair are 2:3 in. long, the second 
pair abont half as long, and the outer pairs gradually shorter, all ob- 
tuse; the inner series of 2 pairs, narrower than the outer, acuminate ; 
each flower surrounded by 4 linear-lanceolate, keeled bracteoles about 
1 inch in length; calyx tube very short, 6-toothed ; corolla tubular, 
slightly widened above, the tube 6-angled, cleft for about one third of 
its entire length into 6, lanceolate, acuminate teeth: filaments flattened, 
grooved, adnate to the corolla-tube ; anthers linear, subulate, with a pro- 
cess at their bases: style filiform, as long as the stamens; stigma small, 
cylindric. 

Sumatra, near Kepala, at an elevation of 1200 feet. H. O. Ferbes, 
Herb. No. 2844. 

Mr. Forbes found this superb species growing on a Leguminous 
tree. The bracts he describes as being scarlet, and the corolla of a 
brilliant lake colour. 








! 
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VIII.—E"tude sur les Arachnides de l' Asie méridionale faisant partie 
des collections de U Indian Museum (Calcutta), Par M. E. Simon, 
de Paris—Communicated by Tue SUPERINTENDENT OF THE INDIAN 
Museum, 


[Received December 30th ;—Read June let, 1887.] 
I. 
ARACHNIDES RECUEILLIS A Tavoy (TreNNAssERIM) ean Mori Haw. 
Ordo ARANELZE. 


Fam. Attidz. 


1l.—PrrxirPus corLtcivoRUS, Doleschall, Tweede Bijdr. ete., 1859, 
p. 14 pl. IX, f. 5. (Attus) — 
Menemerus culicivorus, Thorell, Rag. Mal. etc., L, p. 227 ; IILI, p. 508. 


Egaya, Tavoy. 
Répandu à Java, aux Cólebes, et à Amboine. 


Fam. Lycoside. 


Cette famille est représentée par deux espèces dont 1’ habitat est tres 
étendu. Hippasa greenallim Blackw. est répandu dans toute l' Asie 
tropicale, dans 1’ Indoustan jusqu’ A Ceylan, et dans I’ Indo-Chine 
jusqu' à Malacca; nous l' avons indiqué nous-méme de Birmanie, de 
Pondichéry, et de Wagra-Karoor dans le centre du Dekkan.  Ocyale 
atalanta Sav. est encore plus remarquable par sa distribution: cette 
espèce, trouvée pour la première fois en Asie, est répandue dans tonte 
l' Afrique tropicale du Sénégal à Mozambique et jusqu’ à la Méditerranée 
par la vallée du Nil. 

9 —HiPPASA GREENALLI®, Blackw, Ann. Mag. Nat. Hist. 1867 (Lajcosa). 
Priata agelenoides E. Sim., Ann. Mus. Oiv. Gen. XX, 1884, p. 234. 
Hippasa greenallia E. Sim., Bull. Soc. Zool. Fr., 1885, p. 31. 


Tavoy. 
3.— OCYALE ATALANTA,” Aud. in Sav., E'g. 1825-27, Ar. X XII, p. 149, 


pl. IV., f. 10. 


Dolomedes ocyale, Walck., Apt., T, 1837, p. 253. 

Lycosa virulenta, Cambr., P. Z. S. L., 1876, p. 600. 
Ocyale atalanta, E, Sim., Ann, Soc. ent. Fr. 1885, p. 258. 
Tavoy. 





Pp = 





102 E. Simon—Arachnides de U Asie méridionale [ No. l; 


Fam. Sparassida, 

4.—HETEROPODA VENATORIA, L. 

Pour la synonymie cf. E. Sim., Rév. Sparass., 1880, p. 48. 

Tavoy. 

5.—HETEROPODA LANGUIDA, sp. nov. 

Ceph.-th. long. 10 num. ; lat. 8, 9 mm. Abd. long. 13 mm. Pedes I 
long. 36, 5 mm.; II 40 mm. III 33 mm.; IV 37, 5. 

Cephalothorax evidenter longior quam latior crassus sat convexus 
laete rufo-castaneus cervino-pubescens, postice in declivitate testaceo- 
marginatus, stria thoracica longa. Oculi anticiin apicibus lineam rectam 
formantes, medii lateralibus fere duplo minores inter se quam a latera- 
libus paulo remotiores sed spatio diametro oculi paulo angustiore sejunc- 
ti. Oculi postici in linea evidenter recurva, medii lateralibus saltem 
| minores et a lateralibus quam inter se paulo remotiores. Medii aream 
non multo longiorem quam latiorem sed antice quam postice multo 
angustiorem occupantes, subaequales, antici vix minores. Clypeus sub. 
verticalis planus oculis lateralibus anticis latior. Sternum coxm et 
laminm rufo-castanea, pars labialis infuscata sed apice anguste testacea, 
Abdomen oblongum antice obtuse emarginatum fusco-lividum. Pedes 
mediocres sat robusti .rufo-castanei, scopule sat densm in metatarsis 
anticis basin attingentes sed in posticis partem apicalem tantum occu- 
pantes. "Tibia IV cephalothoraci circiter aequilonga in parte secunda 
aculeo dorsali munita. Plaga vulvm antice depressa foveolata et longi- 
tudinaliter carinata postice valde convexa semicirculari sed sulco 
angusto et profundo longitudinaliter secta. 

Tavoy. 

H. mediocri E. Sim. valde affinis, sed differt praesertim area oculo- 
rum mediorum breviore et sulco plage genitalis multo angustiore 
sublineari. 

G.— HETEROPODA FERINA, sp. nov. 

&, Ceph.-th. long. 7, 6 mm. lat. 7, 2 mm. Pedes I 39, 4 mm.; II 
43, 6 mm.; III. 33, 6 mm.; IV 37 mm. 

' Cephalothorax vix longior quam latior parum convexus obscure 
‘fulvo-rufescens postice in declivitate et antice in clypeo testaceo-margi- 
natus, supra lineis radiantibus obscurioribus notatus, stria thoracica 
longa. Oculi antici appropinquati in linea recta, medii lateralibus plus 
'duplo minores et inter se quam a lateralibus remotiores spatio diametro 
oculi vix angustiore sejuncti. Oculi postici in linea evidenter recurva, 
medii lateralibus saltem 4 minores et a lateralibus quam inter se remo- 
tiores. Medii aream longiorem quam latiorem et antice quam postico 
angustiorem occupantes, antici posticis minores, Clypeus oculis latera- 
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libus anticis paulo angustior. Sternum fulvo-testaceum, Abdomen 
ovatum lurido-testaceum lurido-pubescens parcissime et inordinate fus- 
co-punctatum et in parte apicali linea fusca trausversim arcuata notatum, 
venter immaculatus. Pedes longi parum robusti fulvo-rufescentes 
femoribus dilutioribus sed supra levissime fusco-variatis, Scopulw 
longe parum denss tarsos et metatarsorum extremitates tantum occu- 
pantes. Tibia IV cephalothorace multo longior aculeo dorsali in parte 
apicali sito munita. Pedes-maxillares fulvi tarso leviter infuscato, 
femore supra ad apicem 4—1 aculeato, patella paulo longiore quam 
latiore convexa utrinque uniaculeata, tibia patella longiore et graciliore 
prope basin aculeis longissimis quinque instructa apophysa apicali arti- 
culo multo breviore crassa antice directa nigra supra leviter rugosa et 
impressa ad apicem excisa, breviter emarginata et minute bimucronata 
(mucrone superiore altero longiore inenrvo et acuto) infra in carinam 
obliquam producta, tarso angusto longissime producto in parte apicali 
teretiusculo, bulbo ovato simplici longitudinaliter sulcato. 

Tavoy. 

7.—PaLYsTES KOCHI, E. Sim., Rév. Sparass., 1880, p. 45. 

Nous ne connaissions jusqu’ ici que la femelle de cette espèce. 

d, Ceph.-th. long. 9 mm. Abd. long. 11 mm. Cephalothorax humi- 
lior quam in femina et paulo brevior quam tibia 4i paris, fusco-rufes- 
cens flavido-pubescens, linea media nigra exillima longitudinaliter sectus. 
Sternum coxw oris partes venterque lwte rufo-brunnea vel livida. Ab- 
domen supra fulvo-cervinum. Chelarum margo inferior dentibus sat 
parvis quatuor lo singulariter posito reliquis subcontiguis, lo majore 2o 
et 4o minutissimis. Pedes multo longiores quam in femina fulvo-cer- 
vini femoribus infra rufulo-tinctis scopulis nigro-sericeis. Pedes-maxil- 
lares fulvi femore compresso leviter arcuato supra in parte apicali 4—1 
aculento, patella longiore quam latiore utrinque uniaculeata, tibia patella 
longiore terete prope basin et intus aculeis longissimis 4 vel 5 armata, 
extus apophysa apicali oblique divaricata sat valida valde uncata atten- 
uata sed obtusa, tarso longe ovato supra cervino-piloso sed in parte 
apicali vitta fusca densius pilosa ornato, bulbo rufulo longe ovato apice 
depresso et processu membranaceo oblique munito. 

Mita, Tavoy ; collines séparant la Birmanie de Siam. 

Cette espèce a été découverte à Singapore. 

8.—THELICTOPIS CANESCENS, sp. "iov. - 

Q. Ceph.-th. long, 9 mm. ; lat. 7, 4 mm. Abd. long. 12 mm. ; lat. 7, 
Samm. Pedes I 24mm.; II 23,6 mm.; III 19 mm. ; IV 24,3 mm. 

. Cephalothorax niger laevis pilis albidis pronis, praesertim antice 
gelis nigris mixtis, dense vestitus, crassus et convexus fronte lata, stria 
remota sat brovi sed profunda. Oculi antici in linea leviter procurva, 








104 E. Simon—Arachnides de © Asie méridionale [No. 1, 


medii lateralibus circiter majores a lateralibus quam inter se multo 
remotiores inter se spatio diametro oculi evidenter angustiore sejuncti. 
Oculi postici in linea levissime procurva, medii parvi spatio diametro 
oculi saltem quadruplo latiore sejuncti, laterales mediis paulo majores 
leviter prominuli. Area mediorum latior quam longior et antice quam 
postice angustior. Clypeus oculis mediis anticis haud vel non multo 
angustior. Chelw robustissimm ad basin valde geniculate nigro nitide 
parce setosm. Partes oris sternum coxmque nigra. Abdomen sat late 
ovatum postice valde nttenuatum et prope mammillas stria annulari pro- 
funde constrictum fuscum, fulvo-cinereo pubescens. Pedes breves et 
- robusti femoribus atris reliquis articulis fusco-ravidis nigricanti-lineatis, 
tarsis dilutioribus, albo-cretaceo pubescentes et nigro-setosi. Tibia cum 
patella 4i paris cephalothorace paulo brevior. Tibiæ cuncte aculeis 
dorsalibus carentes, quatuor antice aculeis inferioribus 5—5 sat brevi- 
bus munite sed lateralibus carentes, posticw aculeis inferioribus 3—3 et 
utrinque lateralibus bin: munite.  Patelle muticæ. Scopulm sat breves 
densm basin metatarsorum sex anticorum attingentes sed apicem metar- 
sorum posticorum tantum occupantes. Plaga vulvæ oblonga multo 
longior quam latior nigra rugosa et pilosa sulco medio lató rufulo et 
depresso longitudinaliter secta. 

d. Ceph,-th. long. 8 mm; lat. 7, 2 mm. Pedes I 27,7 mm ; II 
98 mm.; III 23, 2 mm; IV 28, 7 mm. 

Feminm subsimilis sed cephalothorace paulo latiore, pedibus paulo 
longioribus, tibiis anticis aculeis inferioribus et utrinque aculeis latera- 
libus binis instructis, metatarsis anticis aculeo laterali subbasilari et 
tibiis cunctis aculeo dorsali submedio instructis. Pedes-maxillares ob- 
scure fusci breves et robusti, femore brevi supra in parte apicali 3—1 
aculeato, patella paulo longiore quam latiore convexa aculeo interiore 
unico tantum armata, tibia patella breviore extus apophysis duabus 
longis subequis et teretibus insigniter armata, tarso magno late ovato 
ad marginem exteriorem prope basin ample dilatato, bulbo rufulo con- 
vexo valde complicato. ' 

Collines séparant la Birmanie de Siam. 

T. severe L. Koch affinis differt imprimis oculis inter se distanti- 
oribus, plaga genitali longius ovata, etc, 


: Fam. Epeirid=. 


Les trois espèces qui représentent à Tavoy le groupe des Gastera- 
canthinm existent également dans le Cambodge et la Cochinchine. 

Q.—ACcTINACANTHA PROPINQUA, Cambr, P. Z. S. L., 1879, p. 288, 
pl. XXVII, f. 16. (Gasteracantha). 
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id, E. Sim., Act. Soc. Linn. Bord., 1886. 

Tavoy,—commun. 

On peut ajouter à la description du Rev. O. P. Cambridge: Ster- 
num nigrum dense et grosse nigro-granosum antice linea transversa 
Spe in medio interrupta utrinque maculis binis subrotundis ad apicem 
macula elongata flavo-opacis levibus decoratum. Pedum cox I et IV 
fulvæ ad basin fusco-notate, sed coxæ II et III omnino nigre. Sontum 
ad marginem posticum punctis ocelliformibus decem (haud octo), sed 
punctis II et lII -conjunctis punctis mediis minutissimis. Longitudo 
spinarum valde variabilis. . 

10.— GASTERACANTHA FRONTATA, Blackw., A. M. N. H., ser. 3, vol. 
AIV, 1864, p. 40. 

id. Cambr. P. Z. S. L. 1879, p. 233., pl. X XVI, f. 9. 

id. E. Sim., Act. Soc. Linn. Bord. 1886. 

Tavoy: Mita, Egaya (tres commun). 

Collines entre la Birmanie et Siam, etc. 

ll.—GAsTERACANTHA ANNAMITA, E. Sim., Act. Soc. Linn. Bord. 1886, 

Egaya. Tavoy. 

12.—EPEIRA MASONI, sp. nov. 

$. Ceph.-th. long. 9, 1; lat. 8, 3 mm. Abd. long. 14, 5; lat. 12, 
5 mm. Pedes I long. 33,4; II long. 32, 4; III 19,5; IV 29 mm. 

Cephalothorax niger parce et inaequaliter granulosus crasse et sat 
longe flavo-pilosus, parte cephalica lata subparallela sat convexa prope 
medium impressione transversa vix expressa notata postice striia 
obliquis angustis discreta. Oculi medii valde prominuli aream obli- 
quam paulo longiorem quam latiorem et antice quam. postice paulo 
latiorem occupantes, medii antici posticis plus duplo majores, spatium 
inter medios posticos diametro oculi paulo angustius. Oculi lateralea 
a mediis latissime remoti prominuli haud tuberculati antici postico 
majores, spatio dimidio diametro oculi angustiore sejuncti. Oculi quatuor 
antici lineam. leviter procurvam formantes sed in medio clypeo area 
ocularum paulo angustiore. Sternum nigrum immaculatum haud ru- 
gosum flavo-hirsutum.  Chele nigre sublaeves. Abdomen crassum et 
altum sed supra deplanatum obtusissime triquetrum, supra atrum lon- 
gissime et crasse favo-hirsutum immaculatum vel macula anteriore 
simplici aut duplici albo-opaca notatum. Venter niger pone plicam 
vitta transversa prope medium maculis transversis binis obscure tes- 
taceis ornatus. Pedes robusti et longi nigri vel obscure fusco-ravidi 
femoribus anticis infra cyaneo-tinctis, tibiis metatarsisque annulis sat 
angustis albo-cinereo pilosis ornatis, patellis tibiisque supra deplanatis 


et distincte bisuleatis, aculeis param longis numerosis fulvo-rufulis 


ad radicem nigris. Vulvm uncus sat longus subparallelus et obtu- 
l4 
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sus supra marginatus prope basin leviter convexus parce rugosus ct 
pilosus. 
Tavoy. 


Ep. de haant Dolesch. sat affinis differt imprimis area oculorum 
mediorum longiore, oculis mediis magis inaequalibus, lateralibus haud 
tuberculatis, abdominis angulis humeralibus obtusissimis, vulva haud 
foveolata unco longo et parallelo munita. 

Pedes 4i paris ut in E. de haani paulo breviores quam anteri- 
ores. 

13.— EÉrkIWRA SUBMUCRONATA, sp. nov. 

9. Ceph.-th. long. 8, 5; lat. 6,7 mm. Abd. long. 13,2; lat. 11 mm. 
Pedes I long. 24; II 23,2; II 14,7;IV 24, 8mm. 

Cephalothorax ut in precedenti sed densius granulosus et impres- 
sione cephalica majore et profundiore, obscure fusco-rufescens, parte 
cephalica breviter albido-pilosa thoracica utrinque longe et crebre 
flavo-hirsuta postice in declivitate glabra. Oculi medii valde prominuli 
aream subverticalem haud longiorem quam latiorem et antice quam 
postice non multo latiorem occupantes, medii antici posticis evidenter 
majores, spatium inter posticos diametrum oculi fere mquans. Oculi 
laterales a mediis longissime remoti sub tuberculo infulo conico et 
divaricato impositi subaequales et spatio dimidio diametro oculi angus- 
tiore sejuncti. Oculi quatuor antici lineam evidenter procurvam for- 
mantes., Clypens in medio area oculorum latior. Sternum obscure 
fuscum immaculatum flavo-pilosum grosse parce et inordinate granulo- 
sum. Chelw fulvo-rufescentes apicem versus sensim obscuriores. Ab- 
domen crassum et altum sed supra deplanatum triquetrum angulis 
humeralibus acnte productis angulo apicali tuberculis tribus contiguis 
uniserintis medio reliquis majore instructo, supra fulvo-cervinum parce 
setosum et brevissime fulvo-nitido pubescens, antice in declivitate 
fusco-piceum lineis transversis exillimis albo-pilosis transversim sectum 
linea prima inter tubercula humeralia ducta integra aliis (2 vel 3) in 
medio late interruptis. Venter obscure fuscus utrinque fulvo-margina- 
tus pone plicam vitta transversa prope medium macula magna sub- 
quadrata obscure fulvis ornatus. Pedes robusti et sat longi obscure fulvo- 
ravidi, femoribus anticis infra eyaneo-tinctis, fulvo-pubescentes meta- 
tarasis anticis annulo medio exili tibiis metatarsisque posticis annulo 
basilari lato albido-pilosis ornatis, patellis tibiisque supra deplannatis et 
distincte bisuleatis, acnleis numerosis parum longis testaceo-pellucenti- 
bus. Vulva antice fovea subquadrata postice tubereulo mediocri semi- 
circulari piloso apice breviter et acute uncato munita. 

Var. (9 junior). Cephalothorax fulvo-rufescens impressionibus 
cephalicis fuscis. Abdomen fulvo-cervinum linea media longitudinali 
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et utrinque lineis transversis fuscis notatum, Pedes fulvi femoribus 
infuscatis tibiis metatarsisque posticis fusco-annulatis. 

Tavoy. Egaya. 

Ep. de haani et E. caput-lupi  Dolesch. valde affinis, differt prae- 
sertim oculis lateralibus longius tuberculatis, apice abdominali trituber- 
culato, etc. 

Vulva fere ut in Ep. de haani. 

Pedes 4i paris ut in Ep. caput-lupi longiores quam pedes quatuor 
anteriores. 

14.—CxRosTRIS PARADOXA, Dolesch., Tweede Bijdr. Kenn. Arachn. 
Ind. Ar., 1859, p. 37, pl. IX, f. I1. et pl. X, f. 8. (Epeira). 

Mintas et Mita, Tavoy. . 

Espèce répandue en Malaisie et dans I’ Indo-Chine. 

15.—NErHILA MACULATA, Fabr., Ent. Syst., IT, 1793, p. 425 (Aranea). 

N. fuscipes, C. Koch, Ar., VI, 1839, p. 136, f. 528. 

(Pour la synonymie cf. Thorell, Rag. Mal. etc. III, p. 145). 

Tavoy ; Mita, Tavoy. 

Répandu dans toute l'Asie méridionale, la Malaisie, les Philippines, 
et l' Australie septentrionale. 

16.—NEPHILENGYS MALABARENSIS, Walck., Apt. II, 1841, p. 103 
(Epeira). 

-~ Epeira anama, Walck., l. c., p. 103. 

Epeira rhodosternon, Dolesch., Tweede Bijdr. etc. 1859, p. 40. 

Nephila rivulata, Cambr., P. Z. 8. L., 1871, p. 517, pl. XLIX, £. 1-2, 

Nephilengys hofmanni, L. Koch, Ar. Austr., 1872, p. 145 ; pl. XI, f. 8. 

Nephilengys malabarensis, Thorell, Simon, ete. 

Egaya, Tavoy. 

Espèce répandue dans presque tontes les régions chaudes du 
globe: en Afrique, en Australie, et en Amérique ; iudiqué de Siam par 
Thorell et par nous-méme. 

(—— 17.—M z1A FASTIGIATA, E. Sim., Ann. Soc. ent. Fr. 1877, p. 79. 

Meta fastuosa, Thorell, Rag. Mal. etc., I, 1877, p. 413. 

Meta fastigiata, E. Sim., Act. Soe. Linn. Bord., 1886. 

Tavoy ; Mintas, Tavoy. 

Répandue aux Philippines, aux Célébes, et A Siam. 


Fam. Pholcide. 


18.—PuHowuces ELONGATUS, Vinson, Ar. Réun. ete, 1864, p. 135, pl. III, 


f. 5. 
P. phalangioides, Dolescb., Tweede Bijdr. etc. 1859, p. 47, 





Jtt 
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P. tipuloides, L. Koch, Ar. Austr., 1872, p. 281, pl. XXIII, f. 5. 
P. distinctus, Cambr., J. L. S. Z, X, 1876, p. 380, pl. XI, f. 
28-30. 


P. margarita, Workman, A. § M,N. H. 5th ser. t. II, 1878, p. 451, 
pl. XVIII. f. 1-2, 


P. elongatus, V. Hasselt, Tijdr. v. Ent., XX, 1877, p. 53. 
id. Thorell, Rag. Mal. etc. II, 1878, p. 162. 
Egaya. Tavoy. 


Répandu dans presque toutes les régions chaudes, probablement 
importé. 


- 


Fam. Drassidæ. 


Subfam. Otenini. 


]9.—LEPTOCTENUS TUMIDULUS, sp. nov. 

d (pullus). long. 15 mm.  Cephalothorax ovatus antice parum 
attenuatus fronte lata postice valde convexus et stria profunda sec- 
tus, obscure fulvo-ravidus fulvo-pubescens, parte cephalica utrinque 
lineolis fuscis obliquis parte thoracica linea marginali et vittis dor. 
salibus latis pallide fuscis dentatis et lineis radiantibus obscurioribus 
sectis notatis. Oculi fere nt in D. denticulato sed area mediorum 
latius transversa et oculis lateralibus seriei 2m a mediis latius re- 
motis. Clypeus oculis anticis haud latior retro obliquus. Abdomen 
sat late ovatum fusco-testaceum fulvo et albido-pubescens parce et 
inordinate fusco-punctatum in parte anteriore punctis majoribus bi- 
seriatim ordinatis notatum.  Mammille inferiores fusce, superiores 
flavis. Sternum  fusco-rufescens albido-setosum. Chelw subnigras 
nitide subtilissime vix conspicue transversim rugatw, margine in- 


"feriore sulci quadridentato dentibus 1 et 2 reliquis paulo majoribus. 


Pedes sat breves et robusti fulvo-ravidi confuse olivaceo-annulati. 
Tibie antice infra 5—5 aculeate (aculeis 3i paris reliquia longiori- 
bus) metatarsis aculeis similibus 3—3.  Tibism postice aculeis late- 
ralibus inferioribus atque aculeis dorsalibus 3 uniseriatis instructis. 
Patelle postice utrinque uniaculeatw, Tibia cum patella IV cephalo- 
thoraci fere mquilonga. Tarsi cuncti metatarsique quatuor anteriores 
breviter et sat dense scopulati. 

Tavoy. 

L. denticulato E. Sim, affinis, differt imprimis — — pos- 
tice convexiore, pedibus brevioribus, etc. 
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Fam. Avicularidz. 
Sect. 1. T'riontcht. 


Genus ATMETOCHILUS not. 


Cephalothorax ovatus plus } longior quam latior pubescens parte 
cephalica lata modice convexa, fovea procurva semicirculari profanda, 
parte thoracica humili postice attenuata et truncata. Area oculorum 
compactilis circiter triplo latior quam longior utrinque subparallela 
(oculorum series postica paulo angustior quam antica). Oculi quatuor 
antici maximi subaequales fere aeque et sat anguste separati (intervalla 
dimidio diametro oculi vix latiora) in linea modice procurva. Oculi 
postici subaequales anticis multo minores utrinque approximati. Oculus 
lateralis posticus antico fere duplo minor et ab antico spatio diame- 
tro oculi paulo angustiore sejunctus. Chele robuste supra visw sat 
breves intus ad apicem leviter convexis, rastello ex dentibus numerosis- 
simis inordinatis iniquis et parum robustis composito. Pars labialis 
paulo longior quam latior leviter attenuata et obtusa immobili a sterno 
stria snperficiali vix expressa discreta mutica, Coxæ pedum-maxillari- 
um ad basin denticulis paucis armate, Sternum ovatum antice atte- 
nuatum impressionibus magnis confluentibus antice foveam magnam 
transversim semicircularem formantibus. Pedes robusti sat longi, me- 
tatarsi quatuor anteriores tibiis circiter aequilongi, metatarsi postici 
tibiis multo longiores. Tarsi metatarsique quatuor anteriores et tarsi 
pedum-maxillarium scópulis parum densis setis intermixtis vestiti, tarsi 
postici infra dense setosi. Metatarsi antici aculeis paucis instructi, 
Ungues tarsorum cunctorum dentibus paucis basilaribus ad marginem 
exteriorem muniti et ungues tarsorum anticornm dente minntissimo 
submedio nd marginem interiorem tantum armati. Mammille superiores 
articulo basilari crasso et sat longo, medio breviore, apicali medio 
longiore basilari fere e quilongo angustiore recto et attenuato, 

Gen. Oystauchenio Th. sat vicinum differt oculis anticis magnis 
mquis et parum disjunctis, sterno late foveolato, parte labiali ad basin 
vix discreta, metatarsis anticis plurinculeatis, mammillarum articulo 
ultimo longiore et ncuminato, structura ungium tarsalium, etc. 

20.—ATMETOCHILUS FOSSOR, sp. nov. 

9, Ceph.-th. long. 20; lat. 14, 2mm. Abd. long. 22, 5; lat. 16, 
5mm. Pedes I 44,6; II 40,5; III 34,7; IV 48, 8 mm. 

Cephalothorax sublmvis sed opacus Imte fusco-rufescens pilis longis 
pronis sericeis setis nigris mixtis parum dense vestitus. Oculi quatuor 
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antici maximi subequales, medii rotundi, laterales ovati et obliqui, medii 
a lateralibus quam inter se vix remotiores spatio dimidio diametro oculi 
evidenter angustiore sejuncti, medii postici subrotundi levissime angue 
losi, laterales late ovati mediis vix majores et lateralibus anticis multo 
minores. Chele nigrm subleves valde et inmqualiter crinite. Abdo- 
men convexum late ovatum atro-sericeum tenuiter et parce setosum in 
lateribus inordinate testaceo-striolatum infra obscure fulvum. Mammille 
fulve. Sternum lewte fusco-rufescens postice dilutins leve. Pedes- 
maxillares pedesque subnigri coxis femoribusque infra dilutioribus et 
rufulis, patellis tibiisque supra vittis duabus latis glabris et rufulis 
ornatis. Tibim antice infra aculeis apicalibus binis et aculeis exteri- 
oribus uniseriatis 3, metatarsi aculeis apicalibus binis et exterioribus 
binis armati. Tibim posticw parce metatarsi numerose aculeati. 


Tavoy. 


Sect. II. Dionichi. 


91.— ? PRRICTUS FLAVOPILOSUS, E. Sim., Ann. Mus. Civ. Gen., XX, 


1884, p. 358. 

Tavoy. 

Je rapporte avec doute à cette espèce quelques jeunes individus en 
mauvais état. 

P. flavopilosus a été découvert en Birmanie. 


Genus CYRIOPAGOPUS nov. 


Gen. Selenocosmim affine. Cephalothorax oblongus multo humilior 
subplanus fovea sublineari leviter procurva (haud semilunari). Tuber 
oculorum parum convexum magnum saltem duplo latius quam longius a 
margine antico spatio diametro oculi lateralis antici latiore sejunctum. 
Oculi antici in linea parum procurve (margo anticus mediorum aute 
centrum lateralium situs) subæquales fere sequidistantes spatiis diametro 
oculi evidenter angustioribus sejuncti. Medii postici multo minores 
quam medii antici et laterales postici late ovati recti. Laterales postici 
anticis minores atque ab anticis spatio diametro minore oculi haud 
latiore sejuncti. Pedes parum longi robustissimi extremitates versus 
parum attenuati omnino mutici. Patella cum tibia IV evidenter longior 
quam patella cum tibia L Scopule densissimm, in metatarsis sex anteri- 
oribus basin articuli attingentes, in metatarso — ape ——— 

ntum occupantes. Scopule tarsorum cunc m et me raorum 
ne tat bfagun sed scopule metatarsi postici linea setosa anguste 
sects. Cwtera ut in Selenocosmia. 
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Gen. Phrycto sat affine imprimis differt scopulis tarsorum integris 
et linea oculorum anticorum magis procurva. 

22.—CYRIOPAGOPUS PAGANUS, sp. nov. 

Q. Ceph.-th. long. 14 mm; lat. 11, 5 mm. Abd. long. 21 mm. 
Pedes-max. long. 21 mm. Pedes I 39mm; II 36mm; IIL 32,2 mm; 
IV 43, 6 mm. 

Cephalothorax humilis subplanus obscure fusco-rufescens sat longe 
et adpresse fulvo-cervino-pubescens. Area oculorum magna trans- 
versa. Oculi quatuor antici subequales, medii rotundi, laterales longe 
ovati mquidistantes et spatiis diametro ocali paulo angustioribus separa- 
ti. Medii postici late ovati subrecti, laterales postici longe ovati mediis 
duplo majores sed lateralibus anticis minores. Abdomen oblongum 
nigricans ferrugineo-pubescens et longe setosum. Pars labialis subplana 
haud striata nec depressa in parte apicali minute et crebre spinulosa. 
Chele sternum pedes-maxillares pedesque nigella ferrugineo-hirsuta, 
tibiis metatarsisque supra ad apicem pilis nlbidis paucis angustissime 
cinctis. Pedes breves et robustissimi. Tibia cum patella I breviores 
quam iidem articuli IV (circiter ex j patelle). Metatarsus IV tibia 
haud vel yix longior. 

Tavoy. Egaya. : 


Ordo PEDIPALPI, 


03 —TmurrnLvruoxus FORMOSUS, Butler, Ann. Mag. Nat. Hist, 1872, 
p. 203, pl. XIII, f. 4. 

La forme remarquable de là patte-máchoire indiquée dans cette 
espèce par Butler (l. c. f. 4) est un caractére sexuel propre au mále. 
Chez la femelle la patte-máüchoire est de forme normale et se rapproche 
beauconp de celle de T. assamensis , Stol.; le trochanter offre également 
cinq dents au bord supérieur. 

Les deux espéces different par les caractéres suivants :— 

In T. formoso trochanteris dentibus acutioribus tribus interioribus 
subsimilibus (in assamensi dente basali obsoleto) pedum-maxillarium 
articulis cunctis supra omnino levibus (in assamensi trochantere et 
femore parce granosis) oculis mediis minoribus spatio subplano diametro 
oculi saltem haud angustiore sejunctis (in assamensi spatio angustiore et 
convexo), tarsi pedum li paris articulis cunctis muticis I et II subequis 
III—VII brevioribus et inter se submquis ultimo tereti recto prieceden- 
tibus duobus simul sumptis haud longiore (in assamensi articulis IV, V, 
VI, et VIL intus ad apicem breviter dentatis et articulo V reliquis 
longiore). 

Tavoy. 

Déjà indiqué de Tennasserim par Butler. 
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Ordo SCORPIONES. 


24.—]IsowETRUS VARIUS, C. Koch, 1845. 

Tityus varius, C. Koch, Ar. XI, p. 29, f. 864. 

Isometrus varius, E. Sim., Ann. Mus. civ. Gen., XX, 1884, p. 363. 

Tavoy. 

Nous I’ avons déjà indiqué de Birmanie. Il est en outre trés répandu 
en Indo-Chine, à Siam et à Saigon, et en Malaisie, à Sumatra et à Java. 

25.— PALAMN.EUS BENGALENSIS, C. Koch, 1842. 

Buthus bengalensis, C. Koch, Ar. IX, p. 3, f. 606. 

Palammeus bengalensis, E. Sim., Ann. Mus. Civ. Gen., XX, 1884, 
p. 360. 

Tavoy. 

Trés répandu en Birmanie. 

26.—ScorPiors ANTHRACINUS, sp. nov. 

Long. trunci 25, 5 mm. Caudæ 22, 5 mm. 

Nigro-opacus corpore subtus coxis tarsisque dilutioribus et rufes- 
centibus. Cephalothorax segmentis caude I, II, et III anterioribus 
simul sumptis non multo brevior, supra fere planus subparallelus antice 
parum attenuatus, ad marginem anticum profundissime et obtuse ex- 
cisus et utrinque in lobum attenuatum et obtuse truncatum productus, 
supra granulis grossis inequalibus inordinate conspersus, ante tuber 
oculorum sulco lato profundo carinis granulosis limitato impressus pos- 
tice sulco longitudinali angustiore et sulco transverso recto sed utrinque 
antice flexuoso munitus.  Tuber oculorum longe ante medium situm 
ovatum leve subtiliter sulcatum spatio inter oculos diametro oculi haud 
latiore seu paulo angustiore. Oculi laterales sub carina granulosa siti 
in linea recurva I et II squales tertio minor. Segmenta abdominalia 
supra grosse dense et inordinate granulosa, segmenta III—VI antice 
leviter impressa et carina media longitudinali debili notata, segmentum 
VII parcius granulosum et carinis granulosis binis subrectis munitum. 
Segmenta ventralia levia nitida sed ultimum subtiliter coriaceum et in 
parte apicali carinis quatuor debilibus sublevibus instructum, Cauda 
sat debilis minute et parce granulosa, segmenta I—IV carinis octo in- 
ferioribus sublmvibus superioribus dentatis, carini dorsales in segmento 
II, et imprimis in segmentis III et IV alte cristatis et dente apicali 
fortiore instructe. Segmentum Vm segmenta III et IV simul sumptis 
longitudine mquans, carinis septem minute et regulariter dentatis muni- 
tum. Vesica longe ovata segmento cauds Vo vix brevior subtiliter 
coriacea et infra prope basin minute et parce granulosa, aculeo vesica 
multo breviore. Pedes-mnxillares longi et parum robusti femore et 
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tibia deplanatis et supra et infra carinis dense granulosis munitis supra 
parce granulosis infra sublwvibus, tibia intus dentibus validis mquis 
binis subbasilaribus instructa infra prope marginem exteriorem punctis 
impressis piliferis XIX nniseriatis munita, manu tibia non multo latiore 
sed multo longiore parallela subtiliter granulosa subangulosa et costis 
granulosis latis munita digiti mobili manu postica paulo longiore. 
Dent. peet. 10—11. 

Tavoy. 

A S. Hardwicki Gerv. et solido Karsch differt manu angusta et enari- 
nis dorsalibus segmentorum caudm dente apicali reliquis dentibus 
multo validiore; S. montano Karsch valde affinis sed differt imprimis 
cephalothorace grosse granuloso, digito mobili pedum-maxillarium manu 
longiore, dentibus pectinum 10— 11, ete. 

27.—L!OCHELES AUSTRALASLE, Fabr., Syst. Ent., 1775, p. 399. 

Ischnurus australasia, E. Koch, Ar. IV, p. 71, f. 294. 

Ischnurus pistaceus, E. Sim, Ann. Soc. Ent. Fr. 1876, 

Hormurus australasie, Thorell, E'tud. Scorpiol., 1877, p. 177. 

Tavoy. 

Trés répandu dans la Polynesie, la Malaisie, les Philippines, la 
Cochinchine, etc. 

A L. complanato C. Koch differt cephalothorace impresse punctato 
in medio subtiliter rugoso haud granuloso, segmentis caude I et 
presertim II et V infra valde dentatis, ete. A L. neocaledonico, 
E. Sim. differt cephalothorace haud granuloso, cand: segmento V infra 
dentato, manu impresse punetata et granulis humilibus ornata, etc. 

Le genre Liocheles Sundevall (Conspectus Arachnidum, 1833, p. 31) 
correspond au genre Hormarus Thorell, comme I’ a déómontré le Dr. 


Karsch (Zeitschrift. f. ges. Naturwissenschft. 1880, t. LIL, p. 480). 


Ordo OPILION ES. 


Sub-ordo OP. MECOSTETII I. 


98.—MARACANDUS RETICULATUS, sp. NOV. 

d. Long. 5, 8 mm; Lat. 4, 3 min. 

Scutum dorsale paulo longius quam latius antice obtuse irunncatnm 
postice sensim ampliatum et recte sectum supra fere planum vix con- 
voxum haud striatum nec impressum subtiliter coriaceum haud granu- 
losum fulvo-olivaceum confuse fusco-retriculatum et transversim linea- 
tum ad marginem anticam tuberculo medio minuto et utrinque (supra 
radicem pedum -maxillarium) tuberculis albis binis longis et teretibus 

15 


i JE < 





tia 





L 8 


CENTRAL UBRARY 


114 E. Simon—Arachnides de l Asie méridionale [No. 1, 
munitum, in regione abdominali tuberculis nigris sex in series duns 
parallelas ordinatis (anticis quatnor minutissimis granuliformibus ulti- 
mis longis erectis et acutis) instructum., Tuber oculorum maximum 
ovato-transversum haud suleatum supra tuberculis parvis et obtusis 


biseriatis (2-2 vel 3-3) notatum. Abdominis segmenta posteriora libera 
et ventralin brunnea mutica sed serie granulorum minutissimorum 
munita, Coxm fulvm confuse fusco-atomarim, posticae ad marginem 
posteriorem pone spiraculum tuberculis crenulatis paucis munite reli- 
que coxe utrinque obtuse serrate et anticæ serie media grossius gra- 
nulosa ornate. Chele modice fulvm leves nitide articulo basali con- 
vexo subgloboso.  Pedes-masillares fulvi plus minus fusco-variati cor- 
pore breviores, femore compresso infra tuberculis parvis obtusis et 
inmqualibus uniseriatis munito atque intus ad apicem tuberculo paulo 
longiore et acuto instructo, patella saltem triplo longiore quam latioro 
basin versus longe attenuata supra leviter convexa infra plana, ad mar- 
ginem interiorem fere mutica ad exteriorem tuberculis parvis et obtusis 
4-5 munita, tibia patella saltem 3 breviore subparallela infra plana ad 
marginem interiorem aculeo subapicali acuto diametro articulo breviore 
ad exteriorem aculeis similibus binis instructa, tarso tibia breviore sat 
late ovato valde attenuate utrinque aculeis binis sat parvis munito, 
ungue gracili tarso haud breviore. Pedes fulvo-olivacei plus minus 
fusco-retriculati et sublineati sat longi et valde inmquales antici reliquis 
multo breviores cuncti cylindracei et mutici, tarsus I 9-articulati, tarsi 
II 19, tarsi III 11, tarsi IV 13-articulati. Ungues mu tici. 

$. Long. 8 mm, lat. 5, 2 mm. 

A mare differt corpore crassiore et convexiore brunneo-rufescentà 
leviter et parce fulvo-variato, tuberculo frontali erecto multo longioro 
et tuberculia obtusis binis apicalibus oculorum tuberis validioribus, rê- 
gione abdominali tuberculis quatuor ad basin crassis granulosis et 
nigris ad apicem acutis et albidis anticis posticis minoribus, pedibus- 
maxillaribus brevioribus tuberculo femorali interiori minutissimo aculeis 
tibim et tarsi brevioribus, pedibus multo brevioribus fusco-rufescenti- 
bus apicem versus sensim dilutioribus, tarso I 8, tarso II 13—14, 
tarso III 9, tarso ITV 10-articulatis. 


stigmates bien vi exceptionnel dans la famille des 
Phalangodida. 
* M. macei E. Sim. du Bengule ot M. mouhoti E. Sim. du Cambodge, of. 


E bti m d man 
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Sub-ordo OP. PLAGIOSTETHI. 
Genus GacgkELLA, Stoliczkn. 


Ce genre est représenté dans la région de Tavoy par les espéces 
suivantes. 


Conspectus specierum. 
l—Tuber oculorum omnino leve et muticum longi- 

tudinaliter sulcatum, corpus nigrum scuto abdomi- 

nali vittis flavis quatuor ornato,...... e. een ens Qquadrieittata. 

Tuber oculorum tuberculis parvis mquis biseriatim 

ordinatis iustrnoturm, ..... eae eren nter tran nnt nno 2 
2.— Corpus fulvum, scuto abdominali vittata fusca con- 

fusa notato, infra omnino sublewe,............... s. — Cereina, 

Corpus nigrum postice flavo-bimaculatum, infra 

subtiliter coriaceum et in processu sternali parce 
gránosum,... «sees enn nnnm nnn nnns — Dinotata. 

29.— GAGRELLA CERVINA, 4p. nov. 

Long. 6—8 mm. 

Corpus brevissime ovatum valde convexum crebre et sat tenuiter 
coriaceo-rngosum fulyo-cervinum, parte thoracica dilutiore et flavida 
sed utrinque impressione obliqua infuscata notata, scuto abdominali in 
parte prima vitta media lata fusca confusa notato, tubere oculorum 
saltem supra et spina abdominali nigris. Pars thoracica ad marginem 
mutica. Tuber oculorum altum supra visum subrotundum et tubercu- 
lis parvis mquis in series duas antice divaricatas parum regulariter 
ordinatis instructum, intervallo oculorum diametrum oculi circiter 
mquanti. Spina abdominalis longa verticalis acuta usque ad basin sat 
gracilis parce rugosa. Corpus infra subleve pallide flavo-testaceum, 
coxis minute et parcissime granulosis sed utrinque crebre nigro-serratis. 
Chelm et pedes-maxillares omnino pallide flavi. Chele leyes mnticæ, 
Pedes-maxillares femore infra patella supra minutissime et inordinate 


spinulosis, tibia patella haud longiore parallela. Pedes longissimi 
cylindracei fusco-rufescentes trochanteribus  nigricantibus femoribus 


patellisque sat remote tibiis remotissime ct minutissime spinulosis. 
Mita, Tavoy. 
30.— GAGRELLA BINOTATA, sp. mov. 


Long. 8 mm. 


Corpus breviter ovatum convexum omuino erebre et valde coriaceo- 





m 
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rugosum, nigerrimum, parte thoracica ante tuber lineis binis exilibus et 
utrinque supra foramen margine tenui obscure rufulis parum distinctis 
notata, scuto abdominali antice utrinque spatio magno obscure rufulo et 
postice maculis binis transversis levibus Imte flavis ornato. Pars 
thoracica ad marginem mutica. Tuber oculorum sat altum supra 
visum subrotundum tuberenlis parvis mquis biseriatim ordinatis muni- 
tum, intervallo oculorum diametro oculi non multo latiore. Spina 
abdominalis verticalis mediocris acuta usque ad basin sat gracilis parco 
granosa. Segmenta abdominalia infra subtilissimo coriacea et in modio 
granulis minutissimis paucis munita fusca ad marginem posticum et 
utrinque dilutiora et rufescentia, processu sternali fusco sat remoto 
granuloso. Coxm  nigricantes densius granulosm utrinque serrate, 
Chelw loves matic nigre, digitis dilutioribus. Pedes-maxillares nigri, 
femore infra patella tibinque intus minutissime et sat crobre spinulosis, 
tibia patella vix longiore angustiore et parallela. Pedes longissimi 
cylindracei nigri tarsis leviter dilutioribus femoribus minute et sat 
remote spinulosis. 

Tavoy. 

31,—GAGRELLA QUADRAVITTATA, £p. nov, 

Long. 8, 5 mm. 

Corpus breviter ovatum convexum in medio prope spinam abdomi- 
nalem grosse et crebre granosum antice posticeque sensim lwvius, 
nigerrimum, parte thoracica ante tuber vitta media flava prope margi- 
nem linea nigra exili secta postice secundum tuber crnsse bifurcata, 
pone tuber utrinque maculis binis transversis, scuto abdominali vittis 
flavis quatuor integris dorsalibus duabus antice ampliatis et utrinquo 
marginali angustiore apicem haud attingente. Pars thoracica ad mar- 
ginem mutica. Tuber oculorum sat humile supra visum paulo latius 
quam longius omnino leve et muticum sed sulco longitudinali divisum, 
intervallo oculorum diametro oculi multo latiore. Spina abdominalis 
mediocris ad basin crassa et valde granulosa ad apicem subacuta. 
Corpus infra subleve obscure testaceum segmentis transversim fusco- 
wittatis et processu sternali infuseato. Coxm fuscm præsertim anticm 
eat dense granulom;me utrinque crebre serrate. Chel» lIwves muticw 
nigrm digitis dilatioribas. Pedes-maxillares obscure fusci femore infra 
patella tibiaque intus minutissime et inordinate spinulosis, tibia patella 
parallela, tarso longissimo compresso apicem 
versus leviter et sensim incrassato. Pedes longissimi lindracei 








Tavoy. 








1887.] A. Mukhopadhynag — Differential Equation of a Trajectory. 117 


G. signatas Biol. sat affinis differt corpore in parte granuloso (in 
Q. signata omnino granulosa) et souto abdominali flavo quadrivittato 
(in G. signata tantum flavo-marginato). 


——— — — — — — 





IX.—On the Differential Equation of a Trajectory.—Ty Asorosn Morno- 
papuyay, M. A, F. R. A. S, F. R. S. E. Communicated by Tus 
Hox'nu.& MankgxpRALAL Sankar, M. D., C. I. E. 


[Received April 28th ;—HKoad May 4th, 1857.] 


§ 1. The problem of determining the oblique trajectory of a 
aystem of confocal ellipses, appears to havo been first solved by the 
Italian Mathematician Mainardi, in s memoir in the Annali di Scienze 
Mathematische e Fisiche, t. I, page 251, which has been reproduced by 
Boole (Differential Equations, 4th edition, pp. 245-251). Representing 
half the distance between the foci by À, and the tangent of the angle 








of intersection by n, we obtain for the equation of the trajectory, 
1 M 
fhe VF 
—-1 
em — — ———— —— -C Terriers) l 
2n tan JS Cu 1)+ 10g - TE (1) 
7 


whore C is the constant of integration, and M is given by the quadratio 
(æt 4y’ 4h") Mme ( esses (2) 
Now, this form of the equation is so complicated that it would be 
a hopeless task to have to trace the carve from it; indeed, it is so 
: etrical and inelegant that Professor Forsyth in his splendid 
work on Differential Equations (page 131) does not at all give the 
answer, Intho present note, the curve is represented by a pair of 
remarkably simple equations which admit of an interesting i 
interpretation. 
§ 2. Assume then 
aM zh*cos*$ 
| O = 22A 
where A is a new constant. Substitating in (1), we have 


1- — 
— = 28-4 204. 
I$ fim 


log 
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1 “Ji a 
~ =e "A+ 0) 








M [Mos 2 
14,97 4 


M ima MAHO) 2 Aat MAFO) 
721 | — E [ ga. ,"O* f) 
3 
Ent, M =" cos? $ 
-. Substituting in the above and extracting the square root, we get 
h gn +4) 


z cos $ = yp 9 


Lb e) 

. zh cos — 
cos $ 11 0 ^ *F) 46 —n(A4 4) | 
= h cos ¢. cosh n(A--$). 
Again, substituting the value of M in (2), we have 
" z h* cos*? 
(x° +y’ +h") ar conte zc (+ n») 
s. æt +y%+h* =h* cos*ó-pz* secte 
* y? +h* gin*$ — g” tan"? 

s 


m? x1 
“eco? A*'sn*éo  ’ 


and, since we have shewn that 
-=h cos $. cosh n(A+?), 


we see at once that 
y=h sin $ . sinh n(A+). 


Therefore, the co-ordinates of any point on the trajectory may be 
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expressed in a very neat and symmetrical form, in terms of a parameter 
$ viz. we have 

gm A OON 

y = h sin $. sinh n(A+#). 

8 3. The equations (A) admit of a very simple geometrical inter- 
pretation. 

Let A'A be the line joining^the 
foci of the system of confocal ellipses, 
so that OA =A. On A'A as diameter, 
describe a circle having its centre at O. 
Draw any radius OB, making the angle 
AOB =¢Ẹ; draw BC perpendicular to 
OA; then, we have OC = h cos ¢, BC 
=h sin$. Construct a hyperbola 
OM, having its centre at O, and its 
transverse and congugate axes equal 
to OC, BC respectively; then, of 
course, BC is a tangent and OB an asymptote to this hyperbola. Take 
a point M on the hyperbola, so that the area of the hyperbolic sector 
OCM may be n(A+) times the area of the triangle OCB: then, I assert 
that M is a point on the trajectory, viz., the co-ordinates of M are 

æ= h cos $. cosh n(A+). 
y= h sin $. sinh n(A+?). 
To see how this is, drop MN perpendicular on OA. Then, writing 
for the moment OC = b cos $ =a, BC =A sin $ = B, the hyperbola is 
z y’ 
a pg 
and, any point (z,, y,) as M on this hyperbola is obviously satisfied by 
æ, =a cosh y, y, — B sinh y. Now, the area of the portion CMN is given 


by OMN = f vite E (Nr ards 


Lie — a* log (z- 4//x* — a*) ims 





a cosh yr a sinh 
=f {a cosh y sinh y—a* log S00 ¥ o ev) 


['. m, za cosh y] 
=f a* cosh y sinh y —a*¥ | 





ec VPN PP j 
— = 





—— [1 





120 A. Mukhopadhyay— Diferential Equation of a Trajectory. [ No. 1,1887. 
" 


= 4 aß cosh y sinh y — 4 ay 
=4 ON. NM — } «fy = ONM —jaB 
^. OCM = 1aBy = OCB. y. 
But, e» hypothesi, OCM = OCB. n(A+$?) 
“. w=n(At+ 9), 

which shews that the co-ordinates of M are given by 

x, =acosh y = h cos $. cosh n(A+/) 

y, = B sinh y = h sin $. sinh n(A+?), 
and, therefore, M is a point on the trajectory. We thus see that not 
only are the co-ordinates of M expressible in à very simple form, but 
also that the position of M can be determined geometrically, correspond- 
ing to any position of B on the circle; hence, the curve can be com- 
pletely traced. It is easy to remark that whatever may be the value 
of the arbitrary constant A, the point M lies on the hyperbola CM, 
for a given value of $. Finally, a geometrical relation is worth notic- 
ing, viz., since the circular sector AOB = 1A*$, we have from 

OCM = n(A-4-$) OBC, 

the equation 
OAB. OBC 
f M 


OAB OBC 
or, OCM = nA OBC +2n "DA OB 


OCM = nA OBC 2n 
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* X.— On the Effects produced by Small Quantities of Bismuth on the Ductility 
of Silver.—7y Surcron-Masor J. ScurLY, Assay Master, Calcutta. 


[Received Jane 13th ;—Read July 6th, 1887.] 


It is well known that alloys of silver and bismuth, in certain propor- 

- tions, are brittle. In Dr. Percy's valuable work on Metallurgy (Silver 
»  — and Gold— Part I), it is stated that alloys of silver with bismuth, in the 

* - A proportion of 50 per cent. and 33 per cent. of the latter metal, are brittle ; 
> , while an ore of silver and bismuth, called Chilenite, in which bismuth 
las. occurs only to the extent of 144 to 15:3 per cent., is said to be malleable. 
* .— "The least amount of bismuth, however, which will injuriously affect the 
— ductility of silver, for example, in such an operation as the lamination of 
— silver bars for coinage, does not, so far as I am aware, appear to have 
* Ki . been experimentally investigated. It may here be mentioned at the 
= ontset that an alloy of silver and bismuth may, by careful hammering, be 


LI 


e extended considerably, so as to pass muster as malleable ; although, if 
. subjected to lamination by means of steel rolls, the same alloy will 
rack at the edges and thus show a deficient ductility, as compared 
| * with pure silver or some silver-copper alloys. It is to the deficiency in 
— „ ductility, as tested by rolling, of silver containing only very small 
|.» proportions of bismuth that I here wish to call attention. 
ier My attention was first prominently directed, about two years ago, to 
a. 6 th > injurious effects caused by small quantities of bismuth in silver by 
me 1G 


— 
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the circumstance that some silver bullion, in the shape of English re- 
fined bars of as high a fineness as 990 per mille, proved so brittle as to 
be unfit for mintage. Attention was first attracted to this matter by 
the peculiar behaviour under assay of the granulated samples taken 
from this silver after melting. Tho appearances noticed under assay 
will be referred to presently, but they led to the bullion being at once 
tested for brittleness. A bar, about 21 inches long, 2°25 broad, and 1 
inch thick, was hammered out at one end without cracking, but on 
being passed through the rolls it cracked badly at the edges and was 
pronounced to be “ brittle," in the Mint sense of the term. The bullion 
was then remelted in five plumbago pots, and a partial refinement of it 
attempted in the ordinary way with nitre, about eight to ten pounds of 
this salt being used for each pot. The resulting silver bars were not 

appreciably improved by this treatment; hammering again proved an 
inconclusive test, but a bar of the size I have mentioned broke in two 
by merely dropping on the floor of the melting room. 

In the meantime the assay had shown that the brittle bullion con- 
tained bismuth, and that this was the only substance present likely to be 
the cause of brittleness. The Indian process of assaying silver has been 
described by Dr. Busteed in the Journal of the Asiatic Society of- 
Bengal (1870, Part IL. p. 377); and a brief abstract of this paper is given 
on p. 292 of Dr. Percy's work before mentioned. The main features of 
the process may here be briefly recapitulated for the purpose I have in 
view. A fixed weight of the silver bullion to be assayed is dissolved in an 
assay bottle, by means of nitric acid aided by heat ; the solution is diluted 
with water and an excess of hydrochloric acid is added, to precipitate all 
the silver present as chloride. The silver chloride having been caused 
to aggregate and settle by vigorous shaking, the bottle is filled up with 
water and the supernatant fluid is subsequently syphoned off, to remove 
all the now dissolved matter which may have been contained in the 
bullion. Under these conditions of solution, precipitation and dilution 
with water, chemists will readily understand that even n small trace 
of bismuth, if it be in the silver, will reveal its presence by the 
partial formation of insoluble oxychloride of bismuth. Now, in the 
assay of the brittle bullion under consideration, solution in nitric 
acid had been readily and completely effected by the aid of heat: 
antimony and tin were consequently absent, Afterthe addition of water 
and hydrochloric acid, however, the solution in the assay bottles could 
not be cleared by shaking; the bulk of the silver chloride collected at 

the bottom of the bottles, but the supernatant fluid remained turbid. 
Tin and antimony being excluded, only two metals could produce this 
result in the wet assay of silver, namely, mercury and bismuth. To 








1887.] Bismuth on the ductility of Silver. 123 


determine which of these is the interfering metal it is only necessary to 
note the effect of solar light on the silver chloride formed; when mer- 
cury is present the silver chloride maintains its pure white colour un- 
altered, while in the presence of bismuth the chloride immediately ac- 
quires the well known purple colour under the influence of daylight. 
Our assays, then, being turbid after precipitation and yet the silver 
chloride blaekening readily under the influence of daylight, it was evi- 
dent that bismuth was present. The turbidity produced was due to the 
partial formation of bismuth oxychloride ; and this compound diffusing 
itself in its characteristic manner through the solution had broken up 
part of the silver salt into very fine powder, so that some hours had to 
elapse before the supernatant fluid cleared by the gradual subsidence of 
both bismuth oxychloride and the finely divided silver chloride. The 
assay was of course thus rendered unreliable, since the silver chloride to 
be weighed, and on which the calculation of the fineness rested, was 
contaminated with bismuth oxychloride. A cupellation assay of this 
bullion was at once had recourse to for ascertaining its fineness. 

So far, then, this tender of silver bullion seemed to establish the 
following points :— 

l. Silver bullion of as high fineness as 990 per mille is rendered 
unfit for coinage purposes by an amount of bismuth which, in this par- 
ticular case, could not possibly have exceeded 1 per cent., and was proba- 
bly less than that proportion. 

2. Hammering a bar of silver bullion is not a good test for de- 
tecting brittleness, as far as mint purposes are concerned. 

3. The toughening of silver bullion 990 fine, and containing only 
a small amount of bismuth, by the aid of nitre in plumbago melting 
pots, is not readily effected. | 

4, The presence of a trace of bismuth in silver of high fineness is 
immediately detected in the ordinary course of assay by the Indian 
method, but this bismuth interferes with the perfect accuracy of the 
results obtained by that process. 

A comprehensive research seemed therefore called for to elucidate 
the whole subject, and the necessity for this investigation has since 
been emphasized by the fact that silver bullion contaminated with bis- 
muth has frequently found its way to the Mint since its first discovery 
here. The points to be investigated seemed naturally to group 
themselves under the following heads :— 

I. Is our ordinary wet assay of silver susceptible of such easy 
modification as will enable us to obtain perfectly accurate results by it, 
in presence of bismuth, without having recourse to the confessedly less 
accurate assay by cupellation ? And, how may small quantities of bis- 
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muth in silver be readily estimated with the despatch indispensable for 
mint operations ? 

II. What is the smallest amount of bismuth in silver that will 
render it unfit for coinage, when present in bars of the Indian standard 
fineness of 9166? And, what is the amount of bismuth that may be 
tolerated in such bars without materially injuring their ductility ? 

III How is silver bullion containing bismuth which may be 
tendered to the Mint, to be dealt with, supposing that establishment 
accepts any metal that is brittle; and how is the presence of bismuth 
in refined bars to be accounted for ? 

I, As the purity of the bismuth to be used in the experiments 
now to be detailed was a matter of first importance, I may briefly men- 
tion the steps taken to ensure the purity of the metal. Refined bis- 
muth was dissolved in nitric acid, precipitated as basic nitrate by dilut- 
ing largely with distilled water, the nitrate digested in solution of 
caustic potash, and then well washed, dried, and reduced by heating 
with charcoal in a clay crucible. A series of synthetical assays, made 
by dissolving together pure silver and pure bismuth, the latter in the 
proportion of from 1 to 5 milli&mes, showed that our ordinary process of 
assay, under such conditions, gave unreliable results, there being a sur- 
charge, or higher report than should have been obtained, which varied from 
0*7 to 277 mill. when the proportion of bismuth was from 3 to 5 millièmes. 
A modification in our process of assay was evidently required if it were 
to be used for determining the fineness of silver bullion containing bis- 
muth ; and the necessary steps to this end were, after repeated experi- 
ment, found to consist in adding the smallest possible amount of hydro- 
chioric acid for the precipitation of the silver, and increasing the amount 
of nitric acid in which it was first dissolved. We use ordinarily for the 
precipitation of an assay pound of silver 5'4 ec. of hydrochloric acid of 
ap. gr. 1075, but 2:5 ec. of acid of this strength suffices for the complete 
precipitation of an assay pound of even fine silver; so that we have hero 
at once a means of diminishing the tendency of any bismuth in the silver 
to form insolable oxychloride. If in addition to diminishing the amount 
ef hydrochloric acid we added a considerable excess of nitric acid to the 
solution (which acid would not in any way interfere with the silver 
chloride formed), all risk of the partial formation of insoluble bismuth 
salts seemed removed. This in fact has proved to be the case, and the 
successful modified process for the assay of silver containing bismuth is 
as follows :— 5 e ; 

The assay pound of silver bullion containing bismuth is dissolved in 
5,5 cc. of nitric acid, sp. gr. 1200, with the aid of heat, about 5 ounces of 

water are added and then 10 co, of nitric acid sp. gr. 1320. The silver 
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is now precipitated by the addition of 2:5 ec. of hydrochloric acid, and 
after vigorous shaking the supernatant fluid will be found perfectly 
clear; and it will remain so when the bottle is filled ap with water, all 
the bismuth present being in solution. Whenever samples of silver 
now show the presence of bismuth during the assay, n fresh sot is taken 
up and worked by the modified process, the delay thus caused not 
amounting to more than a few minutes. It may be mentioned here that 
all our assays are reported to one-tenth of a millième (O'L per mille). 

Having thus ascertained the presence of bismuth in silver bullion 
and pub in practice a modification of the assay process which renders us 
indifferent to its presence, it is still of importance to ascertain the 
exact proportion of bismuth which is present in the bullion ; and, to be 
of practical use for mint work, this determination must be effected 
rapidly and as simply as possible. The ordinary directions given for 
the separation of bismuth in the presence of silver, by first removing the 
latter as chloride and then precipitating the bismuth as carbonate, do 
not, I find, give accurate results when silver is present in such over- 
whelming proportions as obtain in the cases under consideration. 

I have therefore adopted the following plan, which a number of syn- 
thetically prepared solutions have proved to give quick and good results, 
though sometimes the amount of bismuth present is very slightly un- 
der-estimated. The ordinary silver assay having given a rough visual 
estimate of the amount of bismuth likely to be present, enough of the 
bullion is taken to yield a fairly weighnble amount of bismuth oxide in 
the final result. The bullion is dissolved in a small amount of nitric 
acid, the solution carefully diluted, and an excess of ammonium carbo- 
nate at once added, the precipitation being aided by heating. The 
carbonates of silver and copper at first formed are re-dissolved, and the 
carbonate of bismuth after a time settles completely at the bottom of 
the beaker. The contents of the beaker are then passed through a 
filter, of which the weight of ash yielded by incineration is known, and 
the carbonate of bismuth on the filter washed quite free of all traces of 
silver. The filter is then dried, its contents transferred to a porcelain 
crucible for ignition, the filter paper being ignited separately, treated 
with a drop or two of nitric acid to re-oxidise any bismuth oxide reduced 
by contact with the carbon of the filter, and the ash added to the ecruci- 
ble. From the weight of bismuth oxide thus found, after deducting 
the weight of the filter ash, the amount of metallic bismuth present in 
the sample of bullion taken for analysis can be at once found. 

There are only two metals likely to interfere with accuracy of the 
process here described, namely, cadmium and lead ; the carbonates of both 
these metals being as insoluble in excess of the precipitant employed as 
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bismuth carbonate, Cadmium is very unlikely to be found in silver 
bullion and its consideration may be neglected, but if the presence of 
lead is suspected the carbonate filtered from the silver solution is dissolv- 
ed in nitric acid, evaporated down with the addition of sulphuric acid, 
and the lead sulphate formed (if any) collected and weighed in the usual 
way. The bismuth is again precipitated as carbonate and treated as be- 
fore directed. Many experiments have been made with synthetically 
prepared mixtures of silver, copper, lead, and bismuth, the latter two 
metals being in very small proportion to the silver, 80 as to imitate tho 
composition of some refined bars. Ullgreen’s plan for the separation of 
the carbonates of lead and bismuth, by dissolving them in acetic acid 
and then precipitating the bismuth by means of a lead rod, does not work 
satisfactorily and requires too long a time for the precipitation. 

II. As it seemed likely that a large number of experiments would 
be required to determine accurately the smallest amount of bismuth 
that would injure the ductility of our coinage alloy, and the still smaller 
proportion that would not sensibly affect this ductility, it was deter- 
mined to begin the enquiry by a number of laboratory experiments on 
small bars of silver; before trying the effects of bismuth on ordinary 
coinage bars and with the procedure for lamination carried out in 
the Mint. These laboratory experiments were made in the following 
way: Pure silver prepared for assay check purposes, or an alloy of 
silver and copper of which the exact composition had been determined 
by assay, was melted in a clean plumbago crucible under charcoal. 
When the metal was infusion the necessary amount of bismuth was 
rolled in a piece of paper, carried down at once to the bottom 
of the silver bath, and then thoroughly mixed with the silver by 
stirring. The calculated composition was confirmed by assay of the 
silver. When this mixture had been accomplished, the contents of the 
erucible were poured into an open iron ingot mould, and after cooling, 
either quickly by plunging the casting into water or slowly in contact 
with the mould, the bar so cast was tested for brittleness by hammering 
and rolling. The bars cast were of two sizes, one set being 3°75 inches 
long, 1:125 broad, 0'375 thick and weighing about 6:2 troy oz.; and 
another set 2°69 inches long, 1:125 broad, 0°25 thick and weighing 
about 4l troy oz. When reduced to the fullest extent by rolling, these 
bars were converted into straps abont 0'015 in thickness. In laminat- 
ing them they were twice annealed, first after having undergone four 
pinches in the rollers, and again after the tenth pinch from the beginning 
Similarly shaped bars of silver, without bismuth, were occasionally lami- 
nated in the same way to obtain a sure means of comparison. Before 
any result was accepted as to brittleness or its absence, the bar under 
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experiment was always remelted and tried at least a second time. The 
number of experiments in this series amounted to fifty-three, and the 
following is a summary of the results obtained. 

Fine silver when alloyed with only 1 per mille (one thousandth 
part of its weight) of bismuth, and the casting rapidly cooled by 
plunging it into water as soon as it has set, has its ductility, as tested 
by lamination, sensibly bat slightly impaired, the straps resulting from 
rolling having slightly jagged edges. When the proportion of bismuth 
is increased to 2, 3, 4 and 5 per mille, the plan of cooling remaining the 
same, the raggedness of the edges of the straps was somewhat increased 
but not very markedly. If, however, the casting was allowed to cool 
down completely, but very slowly, in contact either with the mould or a 
stone floor, the results were very different. Under this condition of 
cooling, a bar composed of fine silver with 4 per mille of bismnth was 
completely brittle; it was readily broken and its fracture was strongly 
crystalline. On laminating it, small cracks appeared all over the sur- 
face on the second pinch, the bar emitting a crackling sound under the 
rolls, much like the ** cry " of tin, and on the 4th pinch the bar cracked 
deeply at the edges. This remarkable effect on the molecular structure 
of this alloy of silver and bismuth, as due solely to the mode of cooling 
the casting, was repeatedly verified on the same metal by remelting and 
cooling rapidly and slowly alternately. The case seems analogous to 
that of bronze, where slow cooling of the alloy after casting is said to 
make it hard and brittle. 

Fine silver with 6 per mille of bismuth, rapidly cooled, was dis- 
tinctly cold-short and crystalline on fracture; the bar cracked on the 
surface at the 4th pinch. With 7 per mille of bismuth these evidences 
of diminished ductility were slightly more pronounced. With 8 per 
mille of bismuth the silver was still more brittle, the bar broke readily 
when hammered, and cracked all over the surface on the 4th pinch from 
the rolls. With 9, 10 and 11 per mille of bismuth, the bar of silver 
could be readily broken in two by merely striking it against the edge of 
an anvil, the fracture was coarsely crystalline, and the bar, in one case, 
proved to be very red-short, & mere tap from the tongs suffieing to 
break itin two when heated for the purpose of annealing. Although 
these bars were so very brittle, it was still possible to roll them into 
thin straps after careful annealing ; but the edges of the straps so pro- 
duced were deeply jagged and indented by cracks. These bars also all 
emitted the peculiar crackling noise under the rolls which has before 
been mentioned. 

An alloy containing 990 parts of silver and 10 of copper then had 
added to it successively l, 2, 3, 4, and 5 per mille of bismuth, the cast- 
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ings being rapidly cooled, The remarks already made with reference 
to fine silver alloyed with the same proportions of bismuth would apply 
here almost exactly, that is to say, the bars were rolled ont to a thickness 
of 0'015 with somewhat ragged edges, so that, although ductility, 
as thus tested, was impaired, it was only slightly so. With 6 per mille 
of bismuth (fineness of metal on assay 983-9) the edges cracked a little, 
and, after annealing and rolling out, the strap had decidedly jagged 
edges and was split for some distance at one end. The bars containing 
4, 5 and 6 per mille of bismuth were now remelted and allowed to cool 
slowly and completely in the monld. They were all found to be highly 
brittle, broke easily under the hammer—the fracture being granular 
and not crystalline—and on being rolled they cracked badly, all over 
the surface and at the edges, on the Ist or 2nd pinch; in one 
case the bar broke in two on the 2nd pinch. That these very different 
results were again solely due to the manner of cooling was proved by 
remelting and rapidly cooling the castings, when the same metal proved 
comparatively ductile, as first stated. 

Silver of the Indian standard of 916°6 per mille (the rest being 
copper) to which 2 per mille of bismuth was added, gave on lamination 
straps with slightly jagged edges and proved to be red-short. With 4 per 
mille of bismuth the bars showed a few surface cracks on being rolled, and 
the resulting straps had decidedly jagged edges. Slow cooling of these 
castings did not affect their ductility, thus showing a marked contrast 
to what had been observed in the case of fine silver and the alloy con- 
taining only 10 per mille of copper. When the amount of bismuth was 
increased to 5 per mille, the copper present remaining nt 83:4 per mille, 
the bars were decidedly brittle and cracked readily on hammering—the 
fracture being again grannlar, and not crystalline asin the case of fine 
silver. On lamination both surface and edge cracks developed after 
four pinches from the rolls, and in annealing one of these bars the 
whole surface blistered considerably, no doubt owing to the temperature 
having been carried a little too high. Standard silver with 10 per 
mille of bismuth, reducing the fineness as ascertained by assay to 
906:6, was very brittle, the bara breaking easily under the hammer, and 
on the 4th pinch from the rolls splitting and cracking all over the sur- 
face. In the course of these latter experiments it was ascertained that 
with from 83°5 to 70 per mille of copper present slow or rapid cooling 
of silver alloys containing bismuth made no appreciable difference in 

The foregoing experiments having furnished some information as 
to the amount of bismuth that might be expected to injure our coinage 
alloy, it was now decided to test that point practically, by operating on 
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coinage bars subjected to the regular procedure for the manufacture of 
rupees in the Calcutta Mint. The experiments made in this connection 
were fourteen in number. The bars used here for coinage weigh about 
253 troy ozs. and are about 20 inches long, 2:25 broad, and Linch thick; 
they are cast in vertical iron moulds. In lamination they are first re- 
duced by 11 pinches to a thickness of 0:23 in.; they are then annealed 
and finally reduced by 12 additional pinches to a thickness of 0°06 inch. 
A number of bars, poured from a pot of which the contents had proved 
on assay of a granulated sample to be 916°6 fine, were selected for thé 
experiments, and asa preliminary step one of the bars was laminated 
to test its ductility. It rolled out with smooth “ wire " edges, and in- 
deed its ductility was beyond suspicion asit resulted from a melting of good 
coins. Another bar of the same batch was now melted and 1 per mille 
of bismuth added to it, the result of the addition being checked, in this 
and all following cases, by the assay of a granulated sample of the 
metal, taken after thorough stirring. At the 8th pinch both edges of 
the lower half of this bar began to crack, and at the llth pinch these 
cracks extended towards the middle line of the strap for about a quarter 
of an inch, and occurred at about every half inch of the edge. After 
anuéaling, and in the subsequent lamination to a thickness of 0'065 inch, 
these cracks increased considerably in number, but did not become 
sensibly deeper. The strap as finished. was pronounced unfit for coin- 
age purposes; for although two blanks conld have been cut from its 
-width, the edges were too jagged to admit of the blanks being obtained 
exactly along the line from which it was desired to cut them—this posi- 
tion being attained by means of a fixed lateral guide against which the 
edge of the strap had to be maintained in cutting. With 2 per mille 
of bismuth the results obtained on rolling were not much worse than 
with l per mille. But the side cracks opened out more, and here again 
it was noticed that the lower portion of the bar (upper and lower here 
having reference to the càsting in upright moulds) was somewhat less 
ductile than the upper part. 

With 3 per mille of bismuth (fineness on assay 913°8) the bar 
began to crack on both edges at the 9th pinch; at the llth pinch there 
'were many cracks quite a quarter of an inch deep, aud after annealing 
the bar these cracks increased at every pinch, so that at the Zlst pinch 
the strap was cracked allalong both edges very badly. It would only 
have been possible to obtain one blank from the width of this strap. 

As it was perfectly clear that no further experiments were re- 
quired with larger proportions of bismuth, the subsequent trials were 
‘made on coinage bars containing 05 per mille, 025 per mille, and, by 
‘dilution of the latter bars with standard silver, to even half and a quarter 

17 
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of the lesser proportion just stated. Here the results were rather discors 
dant ; they appear to have been somewhat influenced by the state of 
different rolls, and by quick or slow annealing. The general outcome 
of the tests, however, was that although some of the straps, containing 
the proportions given of bismuth, were jagged at the edges, and so wonl 
have yielded a diminished percentage in outturn of good blanks, others 
were not materially worse than the average of straps without any bis- 
muth at all. Asa result of this part of the enquiry, it may, I think, 
be fairly concluded that if our coinage bars contain less than 05 
per mille of bismuth their ductility will not be materially affected. It 
must be borne in mind that these results only apply to bars of the size 
and shape of those experimented on, and with the particular treatment 
in lamination above detailed. With thinner bars and a different me- 
thod of rolling, different results may be expected. The system of cut- 
ting out blanks has also to be considered, for in some mints straps with 
saw edges are not so prejudicial as in others, 

III We have now to consider the best way of dealing with silver 
tendered for coinage which is proved to contain bismuth; and a few 
remaining points, 

The only experiment on a large scale for refining such silver here, 
as far ns I know, has already been described. The want of success which 
attended it seemed to be dae to the very small amount of base metal in 
the bullion, for the formation of a slag in which the bismuth oxide 
could be entangled and removed by skimming; and possibly the reducing 
action of the plumbago pots used may have added to the difficulty. As 
it seemed certain, however, that nitre would effect the desired oxidation 
of the bismuth, some experiments were tried in this direction on a small 
scale. About 20 troy ozs. of silver containing 2:5 per mille of bismuth, 
and no other metal in appreciable quantity, was melted in a clay pot and 
repeatedly treated with nitre and borax, the bath being skimmed from 
time to time. After prolonged treatment in this way, the fineness of 
the silver being three times tested by a dip assay, the report on the 
silver was raised from 997:5 to 9992; so there can be no doubt that 
bismuth may be removed in this way. But the process, as several ex- 
periments showed, is tedious; and of course is attended with a loss pf 
silver which in large operations would be of notable amount. Consider- 
ing therefore that silver containing bismuth has hitherto only been met 
with at the Mint in bars of high fineness, and that these are not readily 
refinable by the ordinary process, it would seem as well, if such silver bo 
accepted at all, to deal with the bismuth init by the plan of dilution. 
The proportion of bismuth any silver contains being ascertained, it may, 
if convenient, be mixed by melting with sufficient silver free from bismuth, 
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and with copper, 80 as to reduce the proportion of biamuth in the coin- 
age bars to less than 0'5 per mille; and thus neutralize its injarious 
effects on the ductility of the bara. 

The explanation of small quantities of bismuth being found in re- 
fined silver, & e, silver which has undergone parting for the extraction 
of the gold which was contained in it, seems sufficiently indicated in the 
following extract from Dr. Percy's work (Silver and Gold, Part I, 
p. 474), where that author is referring to the experience of Dr. Réssler in 
parting silver: “ Bismuth has been found in nearly all kinda of silver ; 
but in parting by sulphurio acid it is lost partly im the fine silver and 
partly in the slags.” The italics are mine. "That small quantities of 
bismuth adhere very tenaciously to silver, when ouce mixed with that 
metal by melting, is shown by the following experience. A quantity of 
silver containing bismuth, which had accumulated from the laboratory 
experiments before detailed, was melted, granulated, dissolved in nitric 
acid, and the silver precipitated as chloride. "The silver chloride, after 
repeated washings, was reduced by heating in a plumbago pot with 
chalk and charcoal The resulting ingots, on assay, showed at once that 
bismuth was still present in them in very appreciable quantity. 

It may here be of interest to mention that I have found about 0:7 
per mille of bismuth in some old Hindu punched coins, forming part of 
of a treasure trove which was found at Chaibassa, in the Singhbhum 
District. 


The following is a summary of the main results detailed in this 

r:— 

— The Indian assay process for silver bullion is, incidentally, a 
delicate qualitative test for the presence of bismuth in such bullion. 

2. The assay process can be readily modified so as to give accurate 
results in the presence of such proportions of bismuth as are likely to 
be encountered in practice. 

4. Fine silver when alloyed with only 1 per mille of bismuth has 
its ductility sensibly impaired thereby ; and 1 per cent. of bismuth is 
snflcient to render fine silver, or alloys of it with copper down to 906 
fine, extremely brittle. 

4, Fine silver alloyed with small quantities of bismuth, and silver- 
copper alloys down to 980 fine when containing small proportions of 
bismuth, have the remarkable property of being more ductile when 
rapidly cooled in water after easting than if allowed to cool very slowly, 
thus resembling bronze in this respect. 

5. Coinage bars such as are used in the Calcutta Mint, and with 
the procedure there adopted for rolling, are quite unfit for coinage 


* 
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ówing to brittleness, if they contain only 3 per mille of bismuth ; while if 
the latter metal forms less than 0'5 per mille of the whole mass the 
ductility of the bars is not much affected. 

In conclusion, I have much pleasure in recording my appreciation 
of the services of Messrs. J. R. L. Durham and E, Hood, Head and Se- 
cond Assistants in the Assay Office, in carrying out under my directions 
many details of the experiments recorded in this paper. 

^ Qalcutta, March, 1887. 


P. S.—June 10th. The experiments detailed in the foregoing paper 
were completed early in November 1886 and it was proposed to ombody 
the conclusions formed in an official report to be submitted this year. 
It was suggested to me, however, that the subject investigated might bo 
of general interest, and I had determined to publish this paper when 
T noticed in the Chemical News of March 21st, 1887, (p. 137), a short ab- 
stract of a paper on “ Silver containing Bismuth " by Messrs. Gowland 
and Koga of the Japan Mint. I have delayed presenting this paper 
until I had read the full text of the communication from Japan (Journal 
of the Chemical Society No. CCXCIV, May, 1887, p. 410), and I may 
now make a few remarks upon it in connection with what I have 
advanced. 

Messrs. Gowland and Koga's very interesting paper to a great extent 
covers ground which I had not investigated, vis., the want of uniformity 
in composition of silver bullion containing bismuth. "This part of the sub- 
ject was suggested to me for experiment, as some of my results seemed 
to show that bismuth mixed with silver by melting and careful stirring 
does not diffuse itself evenly throughout the solidified mass. But that 
fact, now proved by Messrs. Gowland and Koga, was of no practical impor- 
tance to us in the assay aud valuation of bullion, seeing that it is an 
invariable rule now in the Calcutta Mint to premelt and assay by a 
granulated sample every kind of bullion tendered to the Mint—from refined 
bars 999:5 fino to Mexican Dollars. The well-known want of homogeneity 
in solidified silver-copper alloys, and other contingencies to which 
silver bullion is subject, render this course imperative for purposes of 
valuation on any extended scale. The cutting of samples from silver 
bullion for assay, even if the spot where such samples should be cut has 
been determined after most laborious investigation, can at best give 
merely approximate results ; as indeed our authors admit for the case oz 

silver containing bismuth. 

With regard to the toughening or refining of silver ——— 

bismuth, Messrs. Gowland and Koga mention that this operation is 
&uecessfully performed in the Japan Mint by prolonged —— the 
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molten metal to the oxidising action of the air, aided in some cases by 
the use of nitre. This may seem at variance with our experience here, 
but is probably not so after all. The brittle bullion treated in Japan 
evidently contained a considerable amount of base metal in addition to the 
bismuth ; the slags formed in the early stages of the melting consisting 
chiefly of litharge, &c. What we had to deal with was refined silver 
990 fine, and in this case of course it would be more difficult to free the 
bullion from bismuth than if lead and other base metals were present in 
sufficient quantity to form a copious slag. But in any case (without, 
however, venturing to give any authoritative opinion on the subject) I 
doubt whether the Indian Mints would willingly undertake any con- 
siderable refining operations on bullion. The conditions under which 
these Mints receive bullion are very different from those obtaining in 
the case of the American and Australian Mints, and the Imperial Mint 
of Japan. In those countries encouragement has to be given to native 
mining industries, and hence a good deal of work in the way of 
purification and separation of metals is undertaken by their mints. 
In India practically all the bullion is imported by banks and merchants, 
from Europe, America, and elsewhere, and tendered to the Mints for 
coinage at a fixed charge. The Indian Mints may therefore, as in the 
case of the Royal Mint in London, very properly require that all 
bullion tendered to them shall be free from taint of brittleness, and 
so far fit for coinage. It is for the importers to make sure that their 
purchases are satisfactory in this respect. | 

As to the amount of bismuth that will render silver brittle, my re- 


sults seem to be substantially in accord with those of Messrs. Gowland 


and Koga. They found that pure silver alloyed with only 5 per mille 
ofbismuth was very brittle; the casting, I suspect, was allowed to cool 
slowly. Coinage bars of 900 fine, containing nearly 14 per mille of 
bismuth, were brittle and altogether unfit for coinags, as I should have 
expected. But by special treatment in the way of repeated annealings, 
some of these bars were rolled down successfully without cracking, al- 
though they still could not be used for coinage. 

| In the other matters treated of in my paper the results obtained will 
supplement those of my confréres in Japan. 
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XIL—On Monge's Differential Equation to all Conics.—By  Asurosu 
MvxkHorAbpHYAY, M. A, F. R. A. S, F. R S. E, Communicated by 
Tue How'sthgE ManeNpRALAL SimcAR, M. D, C. I. E. 

(Received June 30th ;—Read July 6th, 1887.] 
S. l. Introduction. 


The present paper relates to the general differential equation of all 
conics, which was first published by the French mathematician Gaspard 
Monge in his memoir “Sur les E'quations différentielles des Courbes 
du Second Degré,” (Corresp. surl'E'cole Polytech. Paris, 1809-13, 
t. IT, pp. 51-54, and, Bulletin de la Soc. Philom. Paris, 1810, pp. 87- 
88). The subject seems to have attracted the notice of English mathe- 
maticians, from the following statement made by Boole in his Differ- 
ential Equations, pp. 19—20: 

" Monge has deduced the general differential eqnation of lines of 
the second order, expressed by the algebraic equation 


: aw’ + bxy+cy*+ ex L. 
t is 
d'y $ d*y d*y d? y d*y (52 3 
ae) Wee Sev o ae ca 3x) ia 


But, here our powers of geometrical interpretation fail, and results 
such as this can scarcely be otherwise useful than as a registry of inte- 
grable forms." 

It will be noticed that Boole adds no specific reference; and as 
the equation was not found, even after diligent search, as well in the 
printed works of Monge as in his manuscripts, it was at one time 
believed that Boole had made a misquotation, till Professor Beman 
pointed out the source of Boole's statement (Nature, t. X XXIII, pp. 
581-582). But I remark that the matter could have been settled in 
no time, by a reference to the Royal Society Catalogue of Scientific 
Papers, where Monge's memoir is actually mentioned (see Vol. IV, 
p. 441, tit. Monge, No. 22).* Lastly, it is to be noted that the subject 
has been very recently considered by Professor Sylvester, in his bril- 
liant Lectures on the Theory of Reciprocants, which have been reported 
with commendable promptitude by Mr. Hammond in the American 
Journal of Mathematics (See, in particular, Vol. IX, pp. 18-13). 

8. 2. Derivation of the Mongian. 

We shall first consider the question of deriving the Mongian from 
the equation of the conic; the known methods are more or less lengthy 

* Monge's Equation was also noticed by Lacroix; see his great work Traitd 
du Calcul Différentiel et du Calcul Intégral, Paris, 1810—1819, t. III, pp. 698—699, 
as a note to § 634, t. II, pp. 371—372; I may add that Lacroix gives the reference 
to Monge's original memoir. 
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and tedious; the easiest way known is tbat of Professor Michnel 
Roberts, who gave the following theorem in the Dublin Examination 
Papers for 1876 (p. 269, Ques, 6) : 


“ Prove that 
d*y\% d'y A 
— (223) +e dz* T). 
where c, c' are arbitrary constants, is a second integral of the dif- 
ferential equation of the fifth order which representa a conic section.” 
For Professor Wolstenholme's solution of this question, as well 
as for the method of obtaining the Mongian by twice differentiating the 
above equation, see Educational Times Reprint, Vol XXIV, pp. 
104-106, Question 4821; see also, Professor Burnside's Question 
7104, in Vol. XXXVIII, p. 71. The method which I propose is as 
follows : 
Let the equation of the conic be written in the standard form 
(1) ax*+2hay + by? +2924 2fy 4- c0. 
Solving this as a quadratic in y, we have (cf. Salmon's Conics, p. 72, 
Ed. 1879) 
(2) by=—(het+f)t { (hè — ab)z* + 2(hf —bg)24+(P?— be) } t 
which may be written, 
(3 y=Pa+ Qty Ax* --2Hz-4 B. 
a" 
Operating on both sides with (=) , we have 
d'y _ C. . i 
i= + =) ((Az rite B) ] 
T AB =H? ,. 
= * (Ax* + 2Hz 4 B) 
Therefore, 





dæ’ 
Operating with (=), , we have 


(G2) (ax) le. 


which js accordingly the general differential equation to all conics ; 
if we write it in its developed form, after performing the operations 
indicated, we have — 
d*y\*d* ty d'y d*y (73 V 
dz" = 45 Ss ase da* * 
which is exactly the equation of Monge who wrote it in the now familiar 
form 


Gy =+(AB—H*)~ ?(Az* 2H» 4 B). 


q’ t — 45qrs + 40r? =0, 
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It may not be altogethér uninstructive to point out that the ease 
with which the Mongian is derived above is simply due to the fact 
that, instead of differentiating (as other writers have done) the equa- 
tion (1) which is an implicit function of æ and y, we first express 
y as an explicit function of æ in (3), and then proceed to the differentia- 
tion. | 

It is interesting to investigate the differential equations of all 
parabolas and circles by the above process. If the curve is a parabola, 
we have A* = ab in the general equation (1), and (2) reduces to 


by a — (haf) + $ 2af — bg)z+(f*—bc) 13, 
which may be written 
y = Pz+Q +a/ Rr 4-8. 
. ENS 
Operating on both sides, as before, with. (7) , we got 


d'y _ (Z) i 
de taa) SPATS)" 

= 7 Eea T 

i ^  4(BRz-S)' 

Therefore, 
(74) *= le+m, 
dx? : 

so that 


aN T/A- 3] 

(=) te: ] = 
which is accordingly the general differential equation of all parabolas. 
When developed, this may be written $ 

dry d'z _ 5 (EN 

dæ? dx* da?) ' a De TD 
which equation was given by Professor M. Roberts iu the Dublin. 
Examination Papers for 1875, (p. 277, Question 3). 

If the curve is a circle, we must have a = b, h = 0 in the general 

equation (1), so that (2) becomes | 


ay—-—ft |- ata? — 2agz 4f’ —ac } JA 


which may be written, | — 
y=Qt af — x* +2He+ B, | 
which leads to 

' dy | C-x**HS 

t4 -= cmt 


— —— — 
dx (—x*4 2H B)! 
de^ (-ax* + 2H B)? 








"ARG — 
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From these, we have 
dy 2 B + He? 
1 — Qa ae 
+ dx — «? + Hr + B 
and 
d?y 


da? 
— 13,7 Constant, 


p«(2 ) : 


whence the differential equation of all circles is 
d* 








s d j® 
But, again, from the above yalues of T —. we may derive 
(2) (2: - H—x 
=) * =) = (B+ Hs)? 
whence (=) UE Mae RE 0, 
dx d? yy 4 
dis 
dx*J dæ” dæ \dx* dx dx? dx*' 


and this would also be the differential equation of all circles. But, 
then, if we examine this equation for a moment, we see that it con- 


o d*y : à ; . 
tains ze and, therefore, the integral equation corresponding to it 
contains four arbitrary constants; hence the equation not only includes 
all circles, but something more, viz, it denotes a certain family of 
conics which include all circles. In fact, if we integrate the equation, 
the result comes out in the form 

Ast + By? +2Gx+4+ 2Fy+C = 0, 


which represents conics referred to the centre. 


§. 3. First Method of integrating the Mongian. 


We shall next procéed to integrate the Mongian equation by 
ordinary methods. As far as we are aware (and the same view is 
apparently held by Boole and Sylvester), no direct integration of the 
equation has as yet been performed, except Professor Sylvester's 
solution by the Theory of Reciprocants (Amer. Jour. Vol. IX, pp. 18- 
19). | ! | 

18 








Q 
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da? 
lf we assume T = s, the equation reduces to 





1*2 dz d*z dz? 
9 1 — ———À — — *  -— — — 

| “da * da da* xx) 9: 
As this is homogeneous in z and its differential coefficients, if we put 


J uda 
z = 


the equation is transformed into 
d*u du 
dz areis — 
— 184 1 dn 0. 
As this involves only the differential coefficients and the dependent 
: = Lo du d*u dv dw 
variable, a legitimate transformation 1s to put > lama — NS 
which give 


Ov a — 18uc-r £u? = 0. 
du 


To separate the variables, assume 


v = (A+ pr 
whenco T" ut 4 2u(044). 
Substituting end simplifying, we TS 
dX 2A—6A* 


— — 
where the variables are separated, 
du 1+3A 
- — = = — A 1 
viz, cH i gi) 4^ {+m} 





Integrating, 

2 log ku = log A— 2 log (1 — 3A), 
where & is the constant of integration. 
Therefore k*u*(l—3A)* =A, 
which is the complete primitive required, It now only remains to 
express w, A in terms of x, y; for this purpose, it will be convenient 
to enumerate the successive transformations we have used, viz., 


= = v = (A+4)n*. 
From these we get 


vo — i«* 
u? 


A= 





it 
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which, being substituted in the equation A*u*(1— 3A)? == À, transform 
it into (20? — 3o) em o — = 


3 , 
which may be written 
27/70? — 3(1-- 128" u*) e4- u* (12- 124*u*) = 0. 
Solving this as a quadratic in v, we have 
18Pv = (14-12X*u*) + (14 12k*u") 9. 
Introducing a new constant m, such that 124&*,* = 1, this may be 
written 


ü = = == 8 f (ttm) emut), 














which gives 
du 
a = URS) ims — 
Let u= m tan $. 
Therefore 
i de 
lan m(l* cos $) 
— ME $; OF, - s 
7o Seth ' aus» "* 
2 2 
-~ Integrating, 
2mx 6 $ 
3 + = tan =, or, — cot 2 
But 
2 tan ? 2 cot = 
t 2 2 
A zz tan $ = Er or, e 
— M e mie Wit 
1— tan 2 cot > 1 
ane 
2 SN gm ") ; 
Em) 
Honce, 


2 Ten) 
log 2 =] ude = m J —— z wd 


2m » 
l — 3 T3 +") 


= —Slogp L= (“= 4n) | 





140 A. Mukhopadhyay— Differential Equation to all Coniés. | [No. 2, 
Therefore 


ist Coorg 
3 

du T J — $ 
and t= | A'a" + 2Ha +B | 


whence, by two simple integrations, we easily pass to 
y = Px+Q tA Ax! 4- 2Hx-4- B, 
which at once leads to 
az* + 2hxy --by* + 2g24+2fy+e = 0, 
the general conic-primitive sought. 


§. 4. Second method of integrating the Mongian. 

We shall next proceed to shew how the Mongian equation may be 
integrated by means of an integrating factor, The equation being 
written, as before, in the form 

d*s dz d*z dz\* 
ee [Ee cast ——— 
— *75 +40 (=) ms 
if we multiply this by the integrating factor z = s it may be written, 
“$6! hen DO (SY = 
o eon dads 2 T=) ii 

By the application of ordinary methods (Boole, pp. 222—220. 
Forsyth, pp. 82—85), the left hand member is seen to be a perfect 
differential, and, integrating, we get 


—$£@s_, —4 A — 
à dx’ * (a 3e: 


which may be written 
—4 dz 
el zit 


da 
whence —— = — 3c, 2+ 3c,. 
Integrating again, E 
s = c m Reat Ca 
— p= TY (oy? Byres) 


and the solution may be completed as before by two simple integrations. 
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It is worth noting that though this second method is apparently 
much shorter than the first method, it may seem to be rather artificial 
in the absence of any clue to the discovery of the proper integrating 
factor; the process, however, has the merit of furnishing an immediate 
proof of Professor Roberts’ theorem, quoted above in $. 2. Thus, since 


— d 
z Z= LE Sey, 


“we have 
— 2 
z uw (=) = Yc, "z" — 18c,¢c,2+ 9c," 
= 9e,(e,2* — Zen +05) HI (c — 0,0,) 
= jos * + O(c," —c,c,). 
Multiplying both sides by * and then substituting s — Tx 
9e, = c, and Ic — e,0,) = c', we get 
d'y $ Py rf d'y" 
(au) +¢ (33) = (22) 
which is exactly Roberts’ theorem quoted above ; and this not only 


shews that the Mongian can be derived from this equation, but also 
that it is a second integral of the Mongian. 


§. 5. Permanency of Form. 


Professor Sylvester has remarked that the Mongian equation has 
permanency of form, that is to say, if we seek the transformation of 
the Mongian when y is the independent and x the dependent variable, 
the required formula is obtained by interchanging x and y in the 
. Mongian; this theorem, which is proved from the properties of pro- 
jective reciprocants, may easily be established as follows. Correspond - 
ing to the integral equation 

(4) ax'-r2hzy 4r by* 0., 
we have Monge's differential equation. If we interchange z, y, we get, 
corresponding to the integral equation 

(5) ay*+2hyx+ bz* p 2gy-r 2fx t c = 0, 
the differential equation — 

a \* d'z d'z dx d*x an? 

©) 9 (25) a apa aye * (Ge) =° 
But the equation (5) represents a conic, and as all conics are repre- 
sented by the Mongian, the Mongian corresponds to (5); but, as (6) 
also corresponds to (5), we see that the Mongian and (6) are identical, 
or mutually transformable, which establishes the theorem in question. 
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By a similar reasoning, we can prove eur the equation 
deor MEA ae 
3 IP dz Ta’ ix). 
which denotes all — the equation 
3 (74 4 dy d*y Ex dy d*y d*y 
T da* da dax! dx*’ 


which represents all conies referred to co-ordinate axes through the 
centre, the equation 





Y dy 
which represents all conies referred to — axes through the centre, 
the equation 
-5 * v^ yy = B ay T, 
which represents all — referred to two tangents as axes, and 


the equation 
z) P sd (duy 
DG sz (22), 


which represents all circles, have permanency of form. Of course, by 
actual calculation we can establish that, if in each of these equations 
we make y the independent and x the dependent variable, we have 
simply to interchange x and y. We subjoin below the formule neces- 
sary for such a verification. 


=. 





dx — 
dy 
d'x 
dy — dy? 
df ——,dx.* 
(a) 
d'a’ dx d*x 
d'y _ (35) — ay ays 
da? dx? 
(=) 


ay 102m Tm dus 7 (= =) T - -15 (5) 


G 
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Pet ane dx jd'x4* d* 
ary C) - 105 C) ip 
dato oe 


dæ’ 
(z) 
TE Tia r d* | 
— E- 
dx i 


dy 
From the character of these formule, it must be evident that con- 


siderable calculation is unavoidable even in the simplest cases of 
verification. 


8. 6. Geometrical Interpretation. 


We shall, in the Inst place, refer to the geometrical signification 
of the Mongian equation. It will be seen from the passage quoted 
above (§. 1) from Boole, that he regarded this ns a case where our 
powers of geometrical interpretation fail. With respect to this pas- 
sage, Professor Sylvester, in his Lectures on the Theory of Reciprocanta 
already mentioned (Amer. Jour., Vol. IX, p. 18), remarks, *' The theory 
of reciprocants, however, furnishes both a simple interpretation of 
the Mongian equation, and an obvious method of integrating it"; 
and the geometrical interpretation which the learned professor arrives 
at, is that the differential equation of a conie is satisfied at the sextactic 
points of any given curve. With regard to this geometric inferpre- 
tation, it may be remarked that it was not necessary to call in the 
aid of the theory of reciprocants to establish this theorem. The 
theorem is self-evident from the very definition of a sextactic point 
as one where an infinite number of conics can be drawn having five- 
pointic contact with the given curve; the integral equation of a conic, 
with its five available arbitrary constants, denotes a determinable conic 
for any given values of the constants, while the differential equation, 
being free from constants, appropriately and adequately represents all 
conics; and, as an infinite number of conics may be made to pass 
through a sextactic point, the Mongian must be satisfied at such a 
point. But, apart from this, and with all deference to the opinion of 
Professor Sylvester as thatof one of the greatest of living mathematicians, 
I believe that his geometrical interpretation is not the one contemplated 
by Boole. A careful examination of the section on “ geometrical 
illustrations'" (Boole, pp. 18—20) will make it clear that, by the 
process of the geometrical interpretation of the differential equation 
of a curve, Boole meant the determination of some particular geometri- 
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cnl property which belonged to every curve of the system covered by 
the differential equation, and the inherence of which property was 
adequately represented by the equation; take, for example, the case 
of the circle, of which the differential equation is 
s 
| 14 (= dI =p ee 4) =O. 


da? dac Vide" 

Boole points out that this equation represents in an “absolute 
character" the geometrical fact of the invariability of the radius of 
curvature of all circles; in fact, I may remark in passing that this 
equation represents the vanishing of the angle of aberrancy at every 
point of every circle; for, if 6 be the angle of nberrancy, and, p, 4, r, 
the first, second, and third differential coefficients of y in regard to x, 
we have the formula 





(1+p")r 

WU e 

(See Salmon's Higher Plane Curves, p. 369, Ed. 1879). Hence, 
when the angle of aberrancy vanishes, we have 

| (14 p*r = 3p; 

which is the differential equation of all circles. We see, then, that the 
differential equation of a circle is the ** absolute " analytical representa- 
tion of some geometrical property which belongs to all circles, and 
the existence of which is manifested by the differential equation. But 
Professor Sylvester's interpretation of the Mongian equation is of an 
entirely different character; it does not furnish us with some property 
common to all conics; it is simply regarded as the representative of 
n sextactic point on any curve. What Boole wanted was some intrinsic 
property, that is, a property belonging to the curve whose differential 
equation we are interpreting; what Professor Sylvester arrives at, 
is, if I am allowed the expression, an extrinsic property, that is to say, 
a property belonging not to the curve in question, but to some extra- 
neous curve which has six-point contact with the given one. If 
Professor Sylvester's interpretation were the one contemplated by 
Boole, nothing would be easier than to interpret a differential equation. 
Thus, for example, with reference to the differential equation of a circle, 
we might simply say that it is satisfied at a quadruple point on any 
curve. Again, the equation 


d*y d*y ^y 
I dem (74) 
when integrated, is found to represent all parabolas; but would it be 


a sufficient geometrical interpretation to say that the equation is 
sutisied at a quintic point on any curve? The whole point of the 


tan 8 = p— 
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matter is, it seems to me, that the property discovered must belong to 
the curve with which alone we are concerned, and must also be repre- 
sented by the differential equation to be interpreted. We miss the 
mark, if we bring in any other curve which is totally foreign to our 
purpose. I believe, then, that though the theorem enunciated by 
Professor Sylvester is perfectly correct, it is not the geometrical inter- 
pretation of the Mongian equation as contemplated by Boole; what 
Boole sought for in vain, has yet to be discovered. 
26th June 1887. 
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Fam, PEeSNTATOMID E. 
Subfam. ScuTELLERINA, Stal. 


En. Hom. i, p. 4 (1870) ; iii, p. 3 (1873) :—Scutellerides, Pachycorides, Tetuvrides 
and Eurygastrídes, pt, Am. & Serv., Hist, Nat. Ins, Hém. pp. 25-51 (1843) :—Praan- 
guli pt, Amyot, A. S. E. F. (2s) iii, p. 401 (1845) :—Pachycoridae and Jurygas- 
tridw, Dallas, List Hom. i, p. 3, 43 (1851) ; Walker, Cat. Het. i, p.1,61 (1867) — 
Scutellerida, Stal, Hem. Afric. i, p. 32, 33 (1864) ; Hem. Fabr. i, p. 9 (1868). 

Primary and subtended veins of wings distant, including a broad 
area in the middle: hamus present: scutellum very large, without 
frena. 


Div. ELVISURARIA, Stal. 


Meso- and meta-sternum with two high wrinkles or ridges, those on 
the former higher forwards: thorax and scutellum at base, together 
gradually convex; thorax, at base, produced hmdward between the 
basal angles of the scutellum: second joint of rostrum much shorter 
than the two npical joints taken together, and a little longer than the 
apienl joint : venter furrowed, without stridulatory strigose spots, in- 
cisures gradually curved on the disc, 

Genus OxvyrnYMNA, Stal. 
En. Hem. iii, p. 5 (1873);—Elvisura, Stal (nec Spinola) Hem. Afric, i, p. 35 
( 1864.) 

Venter with n distinct broad furrow continued through it: scutellum 

with a small spine at the apex. In Elvisura, the spine is wanting, 
1? 
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58. OXYPRYMNA SPINOLÆ, Sign, 


Elvisura spinollm, Sign., A.S. E. F.(4 s.)i, p. 55, t. 2, f. 5 (1861); Walker 
Cat, Het. i, p. 61 (1867). 


Ozyprymna spinole, Sta), En. Hém. iii, p. 5 (1873). 


Black shining; the head, pronotum, scutellum and especially the 
abdomen, covered with a grey, powdery, pubescence: pronotum and 
scutellum with round yellow spots. Head stout, rounded in front, the 
tylus not extending beyond the juga; the lateral margins weakly 
sinuate; eyes a little prominent ; ocelli equally distant from the eyes and 
the median line and somewhat near the posterior border; entire head, 
above and below, except some weakly convex portions, covered with a 
greyish pubescence which when removed discloses an extremely fine 
punctuation: anterior border of pronotum straight, sides scarcely 
sinuated, posterior border strongly rounded, and extending over the 
scutellum ; posterior angles obtusely rounded; near the anterior border 
are some depressions in which is the grey pubescence, also on the sides 
and behind the posterior angles; on the disc are some small, round, 
yellowish marks: scutellam acuminate at the tip, reaching the end of 
the abdomen, and furnished with a strong median ridge; on each side, 
near the lateral borders, are depressions clothed with the grey pubes- 
cence, and on the dise 6-7 small yellowish patches like those on the 
pronotum, and towards the second-third a punctured, yellowish band : 
hemelytra extending weakly beyond the scutellum: abdomen with a 
strong median groove and covered with a silken grey pubescence, 
very abundant: feet short, stout, covered with the same pubescence. 
(Sign.) Long, 16; broad 9 mill, Reported from India, 


Genus SonrgNosTETHIUM, Spinola. 


Solenosthedium, Spinola, Ess. p. 360 (1837) ; Dallas, List Hem, i, p. 36 (1851)). 
Solenostethium, Am. & Berv., Hist. Nat. Ins. Hém. p. 26 (1843); Mayr, Reine 
Novara, Hem. p. 13 (1866); Stil, En. Hem. iii, p. 5 (1873). Includes Cwloglossa, 
Germar, Zeitschr. i (i) p. 130 (1839) ; Herr. Schäf., Wanz. Ins. v, p. 69 (1839) ; 
Stål, Hem. Afric, i, pp. 35, 52 (1864). 


Body obovate: head a little convex, triangular, rather inclined and 
flattened ; eyes rather stout, globose; ocelli more distant from each 
other than from the eyes; tylus longer than the juga; antenne, slender, 
5-jointed, somewhat short, second joint shortest, 3-5 joints successively 
inereasing in length: first joint of rostrum not extending beyond the 
lower surface of the head, fourth joint reaching the end of the rostral 
canal, between the third pair of feet : thorax sexangalar, basal produced 
part truncate, basal margin straight, posterior and lateral angles round- 


= — o — — ⸗ 
a m a 
d 





1887. | E. T. Atkinson—Notes on Indian Rhynchota. 147 


ed: scutellum very large, as broad as the abdomen: sterna and venter 
furrowed, the sternal furrow ended on both sides by a high ridge, the 
mesosternal ridges not produced anteriorly: venter in d with two 
large, opaque, remotely somewhat-pilose spots: tibim cylindrical, above 
slightly bisubsulcate, furnished with a median ridge, margined on both 
sides (Spin., Stal). 


59. SoLeENosTeETHIUM RUBRO-PUNCTATUM, Guérin. 


Beutellera rubro-punctata, Guérin, Voy. Coq. Zool. ii. (2) p. 157 (1595). 

Solenosthedium rubro-punctatum, Dallas, List Hem. i, p. 7 (1851). 

Solenostedium rubro-punctatum, Voll, Faune Ent, l'Arch. Indo-Néer. i, p. 4, t. 1, 
f.1(:£) (1813): Walker, Cat. Het. i, p. 4 (1867). 

Solenostethium rubropunctatum, Stil, En. Hem. iii, p. 6 (1873): Distant, A. M. 
N. H. (5 a.) iii, p. 44 (1879). 


Head, thorax and seutellum of a rather deep reddish brown : head 
triangular, immaculate, with a small longitudinal elevation in the mid- 
dle; antennw black: thorax sprinkled with numerous, very small, in- 
distinct, green dots; three ronnd orange spots on each side, of which 
one on the anterior margin immediately behind the eyes, another iu the 
middle and a third near the posterior margin; anteriorly a seventh spot 
in the middle: the scutellum is without green dots and has six orange 
spots at the base at an equal distance from each other, and four in the 
middle behind these, also atan equal distance from each other: body 
beneath ferruginous yellow with a small black spot on each side of each 
segment of tho abdomen: femora reddish, with tho tibim and tarsi 
black (Guérin). Long, 13; broad 8} mill. 

Reported from China, Java, Assam. The Indian Museum has 
specimens from Naga hills, Sikkim. The ¢ has 10, the ? 8 spots on 
the scutellum. S. chinense, Stal, is probably only a local variety, as the 
links between it and S. rubro-punctatum are nearly complete. 


Div. SrmxnocongAgn, Stal. 


Meso- and meta-sternum without ridges, sometimes furrowed. 
Body above very convex, beneath very slightly so: head transverse, 
very much inclined or perpendicalar: thorax and scutellum at the base, 
together, gradually longitudinally convex, basal margin of thorax ob- 
tusely rounded towards the basal angles of the scutellum, posterior 
angles usually obtusely rounded, not distinguishable as angles: second 
joint of the rostrum much shorter than the two apical together: venter 
without stridulatory, strigose spots, incisures gradually curved towards 
the middle. 
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Genus Hyreronces, Stal. 
Ofvers. K. V.-A. Fórh. p. 615 (1870); En, Hem. iii, p. 7 (1873). 


Body obovate, above much, beneath slightly convex: head much 
inclined, triangular, with the eyes broader than long, very slightly con- 
vex, lateral margins slightly sinuate near the eyes: rostrum reaching 
the apex of tho third ventral segment, second and third joints almost 
equally long, first and fourth shorter than them: antennae 5-jointed (?), 
first joint not reaching the apex of the head: thorax sexangular, 
anterior margin very broadly sinunte between the eyes, anterior lateral 
margins subacute not retusely-sinuated before the lateral angles, basal 
margin straight, posterior angles obtusely rounded : scutellum as broad 
as the nbdomen, gradually less convex towards the posterior part, 
anterior margin of prostethium obtusely roundly-dilated towards the 
coxm: mesosternum slightly sulcated : odoriferous openings continued 
outwards ina long furrow: venter longitudinally, slightly furrowed 
before the middle, sides flat, margins acute, iucisures gradually curved 
in the middle: feet somewhat shortish, tibie furnished with two furrows 
above. Differs from Sphrocoris in having the anterior lateral margins 
of the thorax not retusely sinuated at the lateral angles, the sixth 
ventral segment in d is roundly produced at the apex and covers the 
genital segment and in @ is arcuately sinuate, leaving the genital 
valvules free, also the tibie above are slightly somewhat 2-furrowed, 
with a distinct wrinkle between the furrows. 


60. HYrPERONCUS LATERITIUS, Westwood. 
Sphærocoris lateritia, Westw., Hope, Cat. Hem. i, p. 13 (1837). 
Sphoerocoris lateritius, Germar, Zeitschr, i (i) p. 79 (1839): Dallas, Liat Hom. i, 
p. 10 (1851) ; Walker, Cat. Het. i, p. 6 (1857). 
Hyperoncus lateritius, Stål, En. Hem. iii, p. 7 (1873). 

Obscurely rufescent, much punctured: pronotum with four dots 
arranged in a transverse line; scutellum with twelve (six, four, two) ; 
body beneath antennm and feet, rufescent ; abdomen with a large basal 
spot (Westw.). Body long 11- uş DRE 

Reported from China: there isa doubtful specimen in the Indian 
museum from the Dikrang valley (Assam). 


Div. SCUTELLARIA, Stal. 


Meso- and meta-sternum without wrinkles or ridges, sometimes 
furrowed : body beneath distinctly convex, generally above and bolow 
equally convex or beneath more convex, Thorax at the base hind- 
wards, scutellam at the basef orwards, more or less convexly-inclined 
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which is best seen from the side; thorax generally distinctly truncated 
posteriorly before the entire base of the scutellam, basal angles general- 
ly very distinct, situate before or outside the basal angles of the scutel- 
lum : venter without stridulatory strigose spots, rarely in « with two 
opaque spots, incisures gradually curved towards the middle: second 
joint of rostrum generally shorter and often much shorter than the two 
apical joints taken together. 


Genus Canrao, Am. & Serv. 


Hist. Nat. Ins. Hém. p. 29 (1843) ; Dallas, List Hem. i, p. 3, 17 (1851); Walker, 
Cat. Het. i, p. 14 (1867): Stål, Hem. Afric, i, p. 33 (1864); En. Hem. iii, pp. 8, 10, 
(1873); Mayr, Reise Novara, p. 14 (1866). 

Body narrowly obovate, elongate: head narrow, elongate, lateral 
margins slightly sinuate; rostrum not extending beyond the first seg- 
ment of the abdomen: pronotum broader than long, basal margin 
straight towards the sides, posterior angles very distinct, dentated, no 
transverso furrow ; scutellum as broad as the abdomen, longer, distinct- 
ly impressed at the base near the angles, somewhat truncate or flattened 
at the tip; exterior margin of corium straight; membrane extending 
beyond the end of abdomen; anterior margin of propleura entirely 
obtuse, somewhat callous, posterior margin not sinuate at the angles : 
venter without opaque spots, with a longitudinal groove in the middle, 
sides more or less convex, genital segment in g duplicate or divided 
into two parts, the basal rounded at its tip, the other extremely trilobed 
and truncate at the tip; vulvar plates in ?, narrow. 


61. CaNTAO OCELLATUS, Thunberg. 


Cimez ocellatus, Thunborg, Nov. Ins. Spec. iii, p. 60, f. 72 (1781) : Gmelin, ed. 
Syst. Nat, i (4), p. 2133 (1788). 

Cimex dispar, Fabr. Ent. Syst. iv, p. 81 (1794); Donovan, Ins. China, Hem., 
t. 13, £. 1 (1798), sec. Dallas: Stoll, Punaises, p. 143, t. 37, f. 260 A. & B. (1788). 

Tetyra dispar, Fabr, Syst. Rhyng. p. 129 (1803); Schiddte, Kroyer'a Nat. 
Tidsskr., iv, p. 281 (1842). 

Callidea dispar, Burm., Handb. ii (i) p. 394 (1835) ; Herr. Schäf., Wanz, Ins. iii, 
p. 99, t. 105, f. 324 (1835). | 

Calliphara dispar, Germar, Zeitachr., i (i) p. 123 (1839). 

Callidea ocellata, Westw., Donovan l. e. p. 47, t. 20, f. 1. (1842). 

Scutellera dispar, Blanchard, Hist. Nat. Ins. iii, p. 158, Hém. t. 8, f. 2 (1840). 

Cantao dispar, Am. & Serv., Hist. Ins. Hém. p. 29 (1843). 

Cantao rufipes, Dallas, List Hom. i, p. 17 (1851) ; Walker, Cat. Het. i, p. 14 
Cantao ocellatus, Dallas, 1. c. p. 17 (1881); Vollon., Faune Ent. |] Arch. Indo- 
Néerl., i, p. 10 (1863) ; Walkor, 1. c, p. 14 (1867); Stil, Hem. Fabr., i p. 9 (1863) ; 
Ofvors. K. V.-A. Fork. p. 616 (1870); Eu. Hem. iii, p. 10 (1873) : Distant, A. M. 
N. H. (5 a.) iii, p. 44 (1879). 
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Orange yellow or carneous: head yellow, the base aud antennae 
corulean: pronotum and scutellum carneous, the former with some- 
times many, sometimes fewer flavescent spots, some with a black point 
scutellum large, with a small impressed moon-shaped black spot on 
each side at the base, then three yellow rings marked with a black 
point, the median larger, behind the middle are two small yellow 
Iunules spotted black and posteriorly rings with a black point in the 
middle: pectus cyaneous: abdomen carneous with four cyaneous ma- 
cular sírim; of which the median are larger: feet cyaneous, femora 
rufous: varies with the sex, with thorax haviug on both sides a very 
acute, incurved porrect spine, yellow at base, black at apex (C. dispar, 
Fabr.. Long 14-23 mill. Very variable in the colour above, from a 
pale sordid yellow to a deep rich orange-red, and iu the spots on the 
pronotum and scutellum, from almost immaculate with merely traces of 
spots, to the full number; all these varieties occur in India. 

Reported from Java, Sumatra, Philippines, China, India. The 
Indian Museum has specimens from Assam, Sikkim, N. India, Malabar, 
Ceylon, China. 


Genus PæcrLocorts, White, Dallas. 


Pacilochroma, White, Trans. Ent. Soc. iii, p. 84 (1842): Stål, En. Hem. iii, p. 11 
(1873): Pæcilocoris, Dallas, Trans. Ent. Soc, v, p. 100 (1848); List Hem. i, p. 4 
(1851) ; Stal, Hem. Afric., i, p. 33 (1864); Mayr, Reise Novara, Hem., p. 17 (1866) ; 
Walker, Cat. Het. i, p. § (1867). The name Pocilochroma was used by Stephens in 
1829 for a Lepidopterous genus of Tortrices, and Dallas with White's consent 
changed tho name of the Hemipterous genus to Pecilocoris in 1848 and described 
it for the first time, so that for very good reasons, the new name must stand. 


Body ovate, convex : head rather large, broad, the lateral margins 
sinuated before the eyes: antenne about half the length of the body, 
5-jointed ; basal joint short, robust ; second, shorter and most slender ; 
3-5 joints each as long as, or longer, than the two basal united, nearly 
equal, compressed, broad and furrowed longitudinally on the sides: 
rostrum usually extending beyond the second segment of the abdomen, 
sometimes nearly to its apex: scutellum slightly truncated at the apex : 
abdomen with a more or less distinct furrow beneath ; the three penul- 
timate segments in the 3 not bearing the dull space on each side which 
exists in Tectocoris, Hahn, and the anal plate, in d, simple, formed of 
one piece, sinuated at the tip and fringed with hairs (Dallas). 


62. Pacrocorts HARDWICKI, Westwood: 
Tectocoria Hardwickii, Weatwood, Hope, Cat. i, p. 13 (1837), 


Toctocoria ajinis, Westwood, l. e. p. 13 (1837). 
Pachycoris nepalenais, Herr. Schiff. Wanz. Ins. iv, p. 1. t. 109, f. 339 (1839). 
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Scutellera Hardwickii, Germar, Zeitsohr. i (i) p. 135 (1839). 


Pocilochroma Hardwickii, Stal, En, Hem. iij, p. 12 (1873) ; Distant, A. M. N. H, 
(5 n.), iii, p. 44 (1879). 


Pacilocoris Hardwickii, Dallas, Trans, E. 8. v, p. 107, t. 13, f. 8 (1845) : List 
Hom. i, p. 13, (1851); Walker, Cat. Het. i. p. 8 (1867), 


d, 9. Ovate, convex, above yellowish orange or red, opaque, rather 
finely and thickly punctured, head black, thickly and strongly punc- 
tured; eyes and ocelli brownish: pronotum with the anterior portion 
and two large spots on the disc, black; scutellum slightly wrinkled 
transversely at the base; normally, with eleven black spots, placed, 
three at the base of which the median one is large and elongated-tri- 
angular, n small round one on each side of the apex of this, a transverse 
row of four across the dise, behind the middle, the two intermediate of 
which are the largest and the two smaller towards the apex; these 
spots are generally more or less confluent or partially obsolete, forming 
several varieties: margins of the hemelytra black piceous: abdomen 
beneath orange-red, very faintly wrinkled, the basal segment entirely, 
the second (except the middle), the third and fourth on the lateral 
margins, the terminal segment, except its lateral margins, (and in the 
d, the base) and the anal apparatus, violet-black ; the penultimate 
segment is entirely red: peetus black, tinted with violet, finely punc- 
tured; the lateral angles of the prostethium and part of the antero- 
lateral margins, red: legs violet-black: antennw and rostrum black. 
Dallas remarks that in P. nepalensis, Herr. Scháff, the spots have be- 
come confinent so that the general colour of the upper surface is black : 
the pronotum is nearly covered by the two spots on the dise which ex- 
tend forwards to the black anterior margin and posteriorly to the 
hinder margin; the five spots nt the base of the scutellum are united, 
forming a large waved band across the base, from the middle of which 
the apex of the triangular basal spot projects, while the two interme- 
diate spots of the transverse row are joined to one another and to the 
two subapical ones, forming a large, rounded lobate patch. In 
P, affinis, Westwood, the two subbasal and the two subapical spots are 
wanting and the two spots on the disc are sometimes obsolete. There 
are numerous varieties between these, but all are distinguishable by the 
uniform red colour of the fifth abdominal segment (Dallas). Body 
Jong, 17-20 mill. a very variable species: in some the spots are large 
and confluent so as to make the general appearance of the upper surface 
of the scutellum black, and in others red is the prevailing colour. P. 
nepalensis, Herr. Schiiff., if not specifically different, forms a well mark- 
ed variety. Obovate, moderately convex; black, shining, finely and 
closely punctured, on the antennm, feet and the underside, bright shin- 
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ing violet: the posterior greater part of the thorax (except two round 
black spots), a broad transverse band above the middle of the scutellum 
having forwards four and hindwards three obtuse teeth, and the apical 
margin of the scutellum, sanguineous. In it, the subbasal spots on the 
scutellum are confluent so as to forma black band more or less broad, 
posteriorly dentate; whilst in 7. affinis, Westwood both the sub-basal 
and sub-apical spots are wanting. P. hardwickii in Dallas’ figure, 
forms the mean between these two extremes. 

Reported from India, Nepál, Silhat: the Indian Museum has spe- 
cimens from the Khasiya and Naga hills, Sibságar and Sikkim. 


63. P«cciLoconis LATUS, Dallas. 
Pacilocoris latus, Dallas, Trans, Ent. Soc. v, p. 101, t. 13, f. 4 (1843); List Hem. 
i, p. 12(1851) ; Walker, Cat. Het. i, p. 9 (1867). 
Pacilochroma lata, Stål, En. Hem. iii, p. 12 (1873). 

d, 2, Roufded-ovate, not very convex ; above yellow, clouded with 
orange-red, thickly punctured: head violet, shining, thickly and strong- 
ly punctured; eyes brown; ocelli red: pronotum thickly punctured, 
somewhat rugose, with the anterior angles, and two large spots on the 
disc, extending to the posterior margin, deep blue-violet : scutellum 
thickly and finely punctured, slightly wrinkled transversely at the base ; 
with a spot in each basal angle, a large, irregular, transverse patch in 
the middle of the base, and a transverse row of four spots of which the 
two intermediate are by much the largest, across the disc, behind the 
middle, deep blue-violet ; the surface around all the spots clouded with 
orange-red: margins of hemelytra, black: abdomen beneath red, im- 
maculate, thickly and finely punctured, and slightly pilose, with a strong 
median furrow at the base: anal apparatus reddish: pectus thickly 
punetured, yellowish, variegated with blackish violet, the prostethium 
pale red, with a violet-black spot at the base of the anterior legs: 
femora testaceous, [sometimes violet-black] their apices with the tibie 
and tarsi shining violet-black : head beneath yellowish in the middle, 
with its margins violet: antennas black, the two basal joints with a 
violet tinge: rostrum testaceous with the two last joints black, the tip 
reaching the base of the fourth ventral segment. In some the fine 
spots in the middle of the base of the scutellum are confluent but nor- 
mally they are as in P. Drurei, Dallas. Body, long 19-21 mill. — 

Reported from Cbina, Assam. The Indian Museum has specimens 
from Assam. The variety with the five spots at the base of the scutel- 
lum confluent agrees with P. donovani, Burm. in this particular, and also 
in the absence of the two subapical spots and the length of the rostrum, 
but differs in form and general colouring. 








1887.) E. T. Atkinson—Notes on Indian Rhynchota. 153 


64. Pacirocomms omgNaATUS, Dallas, 
Piecilocoria ornatus, Dallas, List Hem. i, p. 15 (1851); Walker, Cat. Het. i, p. 9 
(1867). 


Pecilochroma ornata, Stal, En. Hem, iii, p. 12 (1873) : Scott, A. M. N. H. (4 s) 
xiv, p. 289 (1874). 


Above orange-yellow, finely punctured with black: head rather 
short, the tylus considerably longer than the juga, with the apex slight- 
ly turned up; vertex black, with three rows of golden green punctures 
of which the lateral are broadest, and include the ocelli ; front of head, 
deep red, punctured with violet and green; the apex orange: thorax 
with the anterior and lateral margins and two large spots on the pos- 
terior margin, black, leaving only a narrow transverse band and a longi- 
tudinal median line, orange; sentellam with fine confluent black spots 
on the basal half, forming a broad, irregular W ; four others across the 
middle, united in pairs; forming a band interrupted in the middle, and 
two close to the npex; all the black spots are tinted with violet and 
brassy green; abdomen beneath ochreous, very finely punctured, with a 
large strongly punctured golden-green spot, on each side of every seg- 
ment; ventral furrow reaching the apex of the fifth segment; pectus 
testaceous, variegated with golden-green: femora of the same colour 
with golden-green reflections ; tibize brown, slightly metallic ; tarsi pice- 
ous: rostrum yellowish-brown, with the tip black, reaching the middle 
of the fourth ventral segment: antennm violet black; basal joint 
orange-black at the tip (Dallas). Long 15—15} mill. 

Reported from N. India, Japan. 


65. P«citocorm prorat, Linn. 


Cines drurei, Linn., Mant. Pl ii, p. 534. (1771) : Drury, Il. Ins. i, p. 94, t. 42, 
f.14&5,2,b(1770) : Sulzer, Geach. i, p. 95, t. 10, f. 5 (1776) : Fabr., Syst. Ent. 
p. 697 (1775) : Spec. Ins. ii, p. 339 (1781); Mant. Ins. ii, p. 281 (1787) ; Ent. Syst. 
iv, p. 83 (1794) ; Gmelin ed. Syst. Nat. i (4), p. 2129 (1788): Stoll, Pannises, p. 147, 
t. 37, f. 207 (1788). Indin. 

Tetyra drurmi, Fabr. Syst, Rhyng. p. 132 (1803): Burm. Nov. Acta Leop. xvi, 
Suppt. i, p. 287 (1534). 

Seutellera druræi, Germar, Zeitschr. i (i), p. 135 (1839). | 

Pwcilocoris druræi, Dallas, Trans. Ent. — p.103, t. 13, f. 6 (1848) ; List 

E r, Cat. Het. i, p. 8 (1 : 
twat. DM, En. s a, p.12 (1873); Distant, A. M. N. H. 
(5 a.) iii, p. 44 (1879). 

Scarlet: head and antenum black; antennae 5-jointed, a little 
longer than the thorax, the two first joints, shortest: thorax convex, 
the lateral margins slightly reflexed, two suboval spots which form an 
obtuse angle with the head and are truncated on the sides, black ; 


20 
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scutellum with two black bands formed of conflnent spots [not always 
confluent ], the basal allowing two scarlet spots to be seen, that just below 
the middle, irregularly indented on both sides and two round black 
spots at the apex: hemelytra opaque, membrane fine and with the 
wings semi-transparent: abdomen beneath scarlet, with an oblong 
black spot at the anus, and four others on each side reaching the margin : 
pectus, rostrum and legs blue-black (Drury). Long 18 mill. 

Dallas remarks that the normal condition. of this species exhibits 
the typical colouring of the genus : in it the spots on the scutellum are 
arranged,—five basal, of which the median one is somewhat triangular 
and rather short, the two intermediate smallest ; two behind these, placed 
opposite the intermedial basal ones, a row of four across the disc, rather 
behind the middle and two towards the apex : the seven spots at the base 
are frequently confluent, forming a large basal patch with three large 
notches in its posterior margin (asin Drury's figure) ; the row of spots 
ncross the disc is also often united to form a transverse band. The 
narrow basal segment of the abdomen and generally the second seg- 
ment also, are violet-black ; the stigmata of the other segments are 
surrounded by spots of the same colour which generally oceupy the en- 
tire lateral margins of the segments and thus form a black border to 
the abdomen; the terminal segment, except the posterior nnd lateral 
margins, is black. 

Reported from Hong-Kong, Silhat, Assam: the Indian Museum 
possesses specimens from Sikkim and Assam. 


66. PiciLocRIS OBSOLETUS, Dallas. 


Pacilocori« obsoletus, Dallas, Trans. Ent. Soc. v, p. 104 (1848) ; List Hem. i, p. 
12 (1851); Walker, Cat. Het. i, p. 8(1867). 


d. Ovate, above bright velvety-red, thickly punctured: head and 
eyes, black ; ocelli reddish : thorax with the anterior and lateral margins 
smooth, shining, rather coarsely and irregularly punctured ; two indis- 
tinct yellowish patches within the anterior angles, and faint indications 
of two elongated violet spots on the disc: scutellum slightly wrinkled 
transversely at the base, and with indications of eleven violet spota, 
placed five at the base, two behind these, and four in a transverse row 
across the middle; the apical portion orange, finely reticulated with 
red; margins of hemelytra bright red, thickly and coarsely punctured : 
abdomen red, shining, with a few scattered punctures, and a faint 
longitudinal furrow at the base; the basal segment pitchy black, a 
small spot around each of the stigmata, and a large crescent-shaped one, 
on the terminal segment, black: anal apparatus red: pectus violet-black, 
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shining, finely and sparingly punctured, a dull space on each side of the 
meso- nnd meta-stethium ; the antero-lateral margins and the lateral 
angles red: femora brownish, slightly tinted brassy, their apices, the 
tibim and tarsi, brassy black; head beneath shining violet, punctured, 
yellowish at the base: antennm black, the three basal joints tinted with 
violet and brassy, the two apical covered with short greyish hairs ; 
rostrum pitchy (Dallas). Long, 19 mill. 

Reported from Hong-Kong: I possess specimens from Assam and 
Sikkim. Dr. Stal united this species with P. drura@i, and, although 
the indications of spots are arranged in exactly the same manner as in 
P. drurai, the two subapical ones are generally wanting, whilst the red 
colour of the margins of the hemelytra, the colour of the legs, the pecu- 
liar texture of the margins of the thorax, and the clothing of the two 
last joints of the antennw, mark it as a distinct species. In some, be- 
neath, the colouring is exactly ds in the preceding, whilst, in others, the 
pectus and venter are entirely brassy green, and only the anal apparatus 
and the antero-lateral and lateral margins of the pectus are red. 


67. Pecitocons rwTERRUPTUS, Westwood. 


Tectocoris interrupta, Westwood, Hope, Cat. Hem. i, p. 14 (1837). 

Scutellera interrupta, Germar, Zeitschr. i (i), p. 134 (1839) : Herr. Schaff., Wanz. 
Ins. v, p. 73, t. 172, f. 531 (1839). 

Pacilocoris interruptus, Dallas, Trans. Ent. Soc. v, p. 102 (1818) : List Hem. 
i, p. 12 (1851) ; Walker, Cat. Het. i. p. 8 (1867). 

Pacilochroma interrupta, Stal, En. Hem. iii, p. 13 (1873). 


Broadly ovate, rather flat; above brassy black, ‘thickly and finely 
punctured: eyes pale brown, ocelli red: pronotum with the posterior 
margin and a curved longitudinal line on each side, within the lateral 
angles, bright [orange] red : scutellum with a narrow, transverse line 
on the disc near the middle, interrupted iu the middle, and the apical 
margin, bright [orange] red : margins of hemelytra brassy black, of 
the abdomen black, variegated with bright red ; abdomen beneath, black, 
shining, slightly brassy, the bases of 2-5 segments in the middle, and 
a marginal spot on the junction of each segment, red: anal aparatus, 
black, margined with red in the ?: pectus brassy black, thickly and 
finely punctured : antennm, rostrum aud legs, black ( Dallas). Dallas 
remarks that in a long series of this insect there 1s no indication of dis- 
tinct spots, but it is probable that the auterior margin and two spots on 
the diso of the pronotum are black, and that the spots on the scutellum 
are arranged much as in P. hardwickii. Body long 15-19 mill. ; 

Reported from Nepál, India. ‘The Indian Museum has a specimen. 
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68. PaciLocomis PURPÜRASCENS, Westwood. 
Teetoconris purpurascens, Westwood, Hope, Cat. i, p. 14 (1837 ). 
Seuteliera purpurasceno, Germar, Zeitschr. L (i), p. 135 (1839) 
Pecilocoris purpurascens, Dallas, Trans. Bat. Soc. v, p. 109, t. 13, f, 5 (1545) , 
List Hem. i, p. 13 (1851); Walker, Cat. Hot. i. p. 8 (1807). 
Pecilochevma purpurascens, Stal, En. Hem. iii, p. 13 (1573). 
d, 9. Ovate; above variegated with violet and black, thickly and 
strongly punctured; head nearly smooth, shining, slightly wrinkled and 
red at the base and the apex; eyes and ocelli brown: pronotum 
with a «mall! red spot in the middle of the anterior margin, a correspond- 
ing one on the posterior margin and a small streak of the same colour 
on each aide towards the lateral angles: scutellum with a small trans- 
verse streak on each side before the middle, a smaller longitudinal one 
towards the apex and an oblique one on each side of this, on the lateral 
bright red: margins of hemelytra violet-black : abdomen be- 
neath slightly wrinkled, shining brassy-green, the margins violet with 
an irregular, transverse, red streak on cach side of the 2-5 segments : 
anal apparatus brassy black: pectus violet and green, shining, finely 
punctured, with a dull black patch ou the meso- and meta-stethium : legs 
violet-black : bead beneath violet and green, shining, punctured : an- 
tenns and rostrum, black (Dalles). Dallas observes that the normal 
arrangement of the spots (indicated by tbe strong violet tints on various 
parts of the surface) i» the same as in P. dreræi. Body long 17—19 
mill. 
Reported from Nepal, Sikkim. 


690. Puacrtocomis rcLcHkRg, Dallas. 


Pecilecoris pulcher, Dallas, Trane. Ent. Boc. v, p. 106, t. 13, f£. 7 (1548) : List 
Hem. i, p. 13 (1851): Vollenbhoven, Faune Ent. l'Arch. Indo-Néor. i, p. B, t. 1, f. 2, 
a, (1863) ; Walker, Cat. Het. L p. 8 (1867). 

Pecilechroma pulchra, BU, En. Hom. iii, p. 13 (18573). 

d Orate, deep velvety purple, closely and finely punctured: head 
above of a vinaceous purple, below violet and green, shining, orange at the 
base, with four longitudinal impressions along the tylus and two obliquo 
dotted hollows at the inner side of the eyes, blackiah along the margins 
of the lobes : eyes brownish, ocelli small, reddish : 1-2 joints of antenna 

















lum deep purple with the base (irregularly), a transverse band across 
the disc before the middle, and a narrow median line uniting these one 
the other, also a «mall spot on each side of the latter (sometimes 
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wanting), shining violaceous: margins of the hemelytes brownish pur- 
ple: abdomen with a strong furrow at the base, bright red, with « 
violet reflection, smooth, shining, very finely and moderately punctared ; 
a black spot around each of the stigmata and a faint band of the same 
colour across the terminal segment: anal plate red: pectus purple va- 
riogated with violet and greenish tints, shining, thickly and finely pano- 
tured, the antero-lateral margins and lateral angles, red: femora brassy 
- purple; tibiæ, shining violet; tarsi black: rostrum brassy black, basal 
joint pale pinkish violet. Spots as in P. drarei except that the two 
subapical ones are wanting, others easily traced in the violet tints of 
the base, and the broad band across the middle of the scutellam. 
(Dallas). Body long 18-19 mill. 
Reported from Malabar, Sumatra. 





70. Pectrocoms cuitvmess, White. 
Tectocoria childreni, White, Charlesworth Mag. N. H. iii, p. 542 (1539). 
Tectocoris (Pacilochrowa) childrens, White, Trans. Bat. Boc. Di, p. 58, 1. 7, f. 1 
(1534). 
— BAET Dallas, Transe. Ent. Soc, v, p. 105 (1545) ; List Hem. i, p. 
- 13 (18551) : Walker, Cat. Het. i, p. 8 (1907). 
Paciloch roma childreni, Stal, iii, p. 13 (1873). 

Head (including eyes antennm, and rostrum) black, distinctly 
margined ; ocelli yellow: thorax and scutellum yellowish-fulvous, the 
former in front black, the black colour extending in a narrow line along 
the slightly raised lateral margin, with four transverse black spots, 
the two dorsal ones larger and rnther quadrate: legs green: scutellum 
obtuse, with eleven black spots, three at the base, the median one tri- 
angular and largest, two behind these sub-rotundate, four in the middle 
(the two inner largest) and two near the tip: hemelytra black, some- 
what shining: body beneath, purplish black, sides of abdomen with 
four transverse yellow lines, sometimes confluent at the base and form- 
ing a yellow patch, end of abdomen green (White), Long, 18; breadth 
of pronotum, 11 mill. 

Reported from Nepál, Sikkim. 

The spots on the scutellum are placed, —three basal, of which the 
median one is large, triangular and produced on each mde at the base, 

jn such a manner that it appears as though in the normal state there 
| would be an additional spot on each side, as in P. dewnei ; two behind 
j those, a row of four across the dise, rather behind the middle and two 
\ subapical. Distinguished from P. drurei by the broad, black anterior 
n margin of the pronotum and the black anal plates: from JP. hardwickii 
by the margins of all the segments of the abdomen being violet-black 
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and from both, by the presence of four spots on the dise of the pronotum 
aud by the entire pectus being violot-black. It is possible that in the 
normal condition the dise of the abdomen mny be yellow or orange 
margined with black (Dallas). 


71. PueciLocogis onkgsus, Dallas, 
Pecilocoris obesus, Dallas, List Hom. i, p. 13(1851); Walker, Cat. Het. i, p. 9 
(1867). 
Pocilochroma obesa, Stål, En. Hom, iii, p 13 (1873), 


Convex, rather short: above bright red, shining, very finely and 
rather sparingly panctured, with the head, the fore-part of the thorax 
and three or more less distinct spots at the base of the scutellum, brassy 
green ; thorax slightly excavated on tho anterior margin, the impres- 
sion strongly punctured and with a strong impression about the middle 
of each autero-lateral margin: body beneath, antennm and legs bright 
brassy green ; the antero-lateral margins of the pectus aud a spot in 
the middle of the abdomen, red : rostrum black, reaching the middle of 
the third segment of the abdomen (Dallas). Body, long 13}-14} 
mill. 

Reported from Assam, N. India. 


72. Paciocomms avricesis, Dallas. 

Pacilocoria rufigenis, Dallas, List Hem. i, p. 14 (1851); Walker, Cat. Het. i, p. 9 
1867). 
Pecilochroma ruffgenis, Stal, En. Hom, iii, p. 13 (1873). 
Above orange-yellow with violet reflections, thickly and finely 
punctured ; head purplish red with the base and the whole of the tylus 
black: thorax with the anterior and lateral margins violet and with a 
black spot within each anterior angle: scatellam with a narrow black 
band across the base and a black triangular spot on each side before the 
middle, touching the lateral margin, its base faintly wrinkled; basal 
angles strongly rugosely-panctate: margins of hemelytra, black: abdo- 
men beneath and anal plate reddish orange tinted with violet, smoot h, 
shining, very faintly punctured, the terminal segment violet-black, 
except its margins and a transverse streak of the same colour on each 
side of the rest of the segments, except the basal one: ventral furrow 
distinct, reaching apex of the fifth segment: breast shining violet, with” 
the antero-lateral margins, red: legs brassy black: rostrum black, 
the base of the terminal segment of the abdomen: head, be- 
neath red; with the rostral canal violet-black : antennm black (Dallas). 
Long, 19 mill. 

Reported from Assam. 















>» 
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73. Pacitocorms AWISOSPILUS, Walker. 
Pecilocoris anisospilus, Walker, Cat. Het. i, p. 9 (1997). 


Black: head smooth, witha punctured furrow on each side be- 
tween the eyes, and with another on each side in front: thorax bright 
red, with a black spot on each side on the dise and with a smooth 
black band along the anterior margin which is largely punctured : 
pectus with a lanceolate red streak along each side: seutellam bright 
red, with three bands of black marks: the first band of five spots of 
which the median is large and triangular reaching the fore border, the 
inner pair aro small and isolated, the outer pair large and lateral and 
touching the anterior margin: of the second band of four black «pots, 
the inner pair are large, the outer pair, «mall and lateral; the third 
band is composed of two black points: abdomen beneath red, black at 
the base and at the tip (Walker). Rather shorter than P. dives, 
Guérin; differs in the markings on the thorax and scutellum and the 
abdomen beneath has no black spots on each side, Possibly only a 
amall variety of P. ornatus, Dallas. Long, 13 mill. 

Reported from Cachar ( Assam). 


Genus TrTRAuTMIA, Dallas. 


List Hem. i, p. 3, 20 (1851): Stål, Hem. Afric. i, p. 33 (1864); En. Hem. iii, 
p. 8, 13 (1973): Mayr, Heise Nov. Hem. p.12 (1866): Walker, Cat. Het. i, p. 18 
(1867 ). 


Body elongate, sericeous: head rather long, convex, especially 
anteriorly, lateral margins somewhat acute before the middle and 
sinuated, no longitudinal impression near the eyes, tylus longer than 
the juga : rostrum long, reaching the posterior margin of the fourth 
ventral segment, first joint very short, second and fourth about equal 
in length, twice as long as the first, second joint compressed, third 
longest, about equal in length to the first and second taken to- 
gether; antennsm 4-jointed, second joint about thrice longer than the 
basal joint which does not reach the apex of the head: posterior angles 
of thorax obtusely rounded, entire anterior margin of the propleura 
obtuse, elevated, posterior margin strnight at the angles: scutellum 
rounded at the apex, covering nearly the whole of the hemelytra: 
venter with a long furrow, sides flattish, — A — — 
posterior margin of segments straight on i the furrow o 
orifices long, straight or very slightly curved, abruptly produced for- 
wards at the apex or emitting forwards a wrinkle or ridge: pectus 
without a furrow for the reception of the rostrum or projecting flaps 
covering the base of the antennm; legs moderate: tarsi 3-jointed, 
second joint shortest ( Dallas). 
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74. TETRARTHIA LINEATA, Walker. 
Tetrarthia lineata, Walker, Cat, Het. i, p. 18 (1867). 


Ferruginous-red, fusiform, bright-red beneath: four stripes on the 
head and beneath on both sides, five stripes on thorax, of which the 
outer pair are oblique, its anterior and lateral margins, a dot on each 
side of the anterior margin of the scutellum and two oblique streaks 
which converge hindward and a broad stripe on each side of pectus, 
emerald-green : antenns piceous, fourth joint pale yellowish towards 
the base: scutellum with a luteous dot on each side at two-thirds of the 
length: abdomen beneath with two rows of black spots on each side 
and with a black subapical patch: legs pubescent; tibim and tarsi 
above and femora towards their tips tinged with green: wings brown : 
costa of the corium purple. Var.? No emerald-green markings: head 
bluish-black : thorax bluish-black in front and on each side: seutellum 
with no luteous dot: pectus blackish (Walker). Long, 14} mill. 

Reported from Hong-Kong ; variety $rom Burma. 


75. 'TETRARTHRIA VARIEGATA, Dallas. 


Tetrarthria variegvta, Dallas, List Hem. i, p. 20, t. 1, f. 1 (1851) ; Stal, Ofvers. 

K. V.-A. Fürh. p. 616 (1870) ; En. Hom, iii, p. 14 (1873). 
Tetrathria margine-punctata, Vollenhoven, Faune Ent. l'Arch. Indo-N éer. p. 13, 

t. 1, f. G a-b (1863); Walker, Cat. Het. iii, p. 508 (1568). 

Tetrathria quinquemaculata, A. Dohrn, Stettin Ent. Zeit. xxiv, p. 347 (1863). 

Head black, with some scattered, coarse punctures, the lateral 
margins and two parallel longitudinal lines brassy-green; eyes pale 
brown; thorax with a large, semicircular brassy green patch on the 
disc, touching the posterior margin, and surrounded by a broad dull red 
band which runs from one posterior angle to the other; four spots on 
the disc, near the posterior margin, of which the two intermediate are 
largest, and the anterior and lateral margins black: scutellum brassy 
n in the middle, the margins dull red, punctured and thickly 
clothed with fine golden hairs, with a large black patch in the middle 
of the base, two small spots of the same colour immediately behind this, 
and two large ones on the lateral margins immediately behind the mid- 
dle; a large T-shaped black patch occupies the disc of the scutellum , 
formed by a transverse band, before the middle, and a median longitu- 
dinalone which reaches nearly to the apex, and is furcate posteriorly : 
abdomen beneath red, with broad black margins: rostrum red: legs 
black with the basal half of the femora bright red: antennre black with 
the basal joint reddish and a pale band near the base of the fourth joint 
(Dallas). Varies in having the scutellum and thorax rufous-testace- 
ous: anal segment in & truncate at apex; finely erosulous and in the 
middle with a somewhat prominent tooth. Long, 161 mill, 


+ 
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Walker remarked that T. margine-punctata, Voll. was probably only 
a variety of T. variegata, Dallas ; and it is now recognized as such. The 
type of this variety has the borders of the body above and the entire 
body below covered with a grey villosity ; head a little punctured, with 
a glossy chocolate-brown line in the middle; two longitudinal lines and 
the border of the eyes, golden-green ; antennm pale brown, pubescent ; 
base of fourth joint whitish: eyes brown, ocelli yellow: pronotam 
punctured, with a row of deep dots on the anterior border, preceding a 
transverse glossy space which is of a chocolate.brown, the border being 
golden-green: disc of pronotum and scutellum purplish black with se- 
veral obscure metallic-blue lines: border surrounded by a row of yellow 
triangular patches: body beneath yellow with some golden-green lines 
on the head and pectus: ventral borders marbled with brown ; 5th and 
6th segments altogether brown; rostrum pale yellow, with the tip 
obscure: coxæ and half of femora of a pale yellow, other half deep 
brown : tibim and tarsi, yellowish brown. Long, 15 mill A Silhat 
specimen is paler and has the border of the scutellum interrupted at the 
tip. 

Reported from Phillipines, Java, Tondano, Celebes, Silhat. The 
Indian Museum possesses specimens from Sibságar ( Assam). 


Genus ScUTELLERA, Lamarck. 
Syst. p. 293 (1801): Dallas, List Hem. i, p. 4, 18 (1851): Walker, Cat. Het. 
i, p. 15 (1867): Stal, Hem. Afric. i, p. 33 (1864) ; En. Hem. iii, p. 9, 14 (1873) : 
Mayr, Reise Nov. Hem, p.17 (1868). Includes Calliphara, Am. & Serv. Hist, 
Nat. Ins, Hém. p. 30 (1843), nec Germar, 


Body subsericeous or pilosulous, very oblong: head triangular, ob- 
tuse, sloped: rostrum extending beyond the second ventral segment : 
antenne 5-jointed, second joint not or only a little shorter than the first, 
fourth the longest: pronotum with a transverse linear impression be- 
fore the middle, generally strongly punctured, the base distinctly trun- 
cated, posterior angles distinct, posterior margin of propleura generally 
distinctly sinuated at the angles, anterior margin obtuse, thickened, 
slightly amplified near the prosternum : the meso-sternum furrowed : 
venter furrowed beyond the middle; the furrow of the orifices very 
long, gradually curved forwards towards the apex, the part of the me- 
tapleuru situate before the furrow, smooth, shining : feet rather long. 


76. ScurELLERA NOBILIS, Fabricius. 


Cimez nobilis, Fabr, (neo Linn.), Syst. Ent. p. 697 (1775) ; Spec. Ins. ii, p. 338 
(1781); Mant. Ins. ii, p. 280 (1787) ; Ent. Syst. iv, p. 80 (1794): Gmelin, ed. Syst, 
Nat. i (4) p. 2128 (1788); Panzer in Voet, Col. iv, p. iii, t. 47, f. 1 (1798); Wolff, Ic. 
Cim. ii, p. 49, t. 5, f. 46 a-d, (1801) : Stoll, Punnises, p. B, t. 1, £. 1; p. 13, t. 2, f. 7, 
nnd p. 20, t. 4, f. 22, 23 (1788). 

21 
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Tetyra nobilis, Fnbr., Svst. Rhyng. p. 129 (1803). 
Tectocoris nobilis, Hahn, Wanz. Ins. iii, p. 24, t. 81, f. 247 (1835). 
Tectocoris perpleza, Westwood, Hope, Cat. Hem. 1, p. 4 and 15 (1837). 


Calliphara nobilis, Germar, Zeitschr. i, (i) p. 124 (1839); Am. & Serv. Hist. 
Nat, Ins. Hém. p. 30 (1843). 

Seutellera nobilis, Lam. Hist, Nat. iii, p. 491 (1816) : Burm. Handb., ii, (i) p. 395 
(1835); Blanchard, Hist. Nat. Ins. iii, p. 158, Hèm. t.8, f. 3(1840) ; Dallas, List 
Hem. i, p. 18 (1851) ; Walker, Cat. Het. i, p. 15 (1567); Vollenhoven, Faune Ent. 
l'Arch. Indo-Néor. p. 11 (1863); Stal, En. Hem. iii, p. 14 (1873) ; Distant, A. M. 
N. H. (5 s.) iii, p. 44 (1879). 


Oblong; cemrulean-golden, spotted black: beneath rufons, with 
lateral bands shining blue and gold (0. nobilis, Fabr.). 

Light metallic green, varying to deep blue or even purple: body 
above and beneath and legs covered with a fine greyish pubescence 
more abundant on the head and anterior part of pronotum, abdomen 
and legs: eyes brown, ocelli red: rostrum reddish or brown: first joint 
of antennm reddish brown, rest black: pronotum with a deep transverse 
groove anteriorly, a row of excavated points on anterior margin, lateral 
margins reddish brown, three irregular spots towards anterior margin, 
a median longitudinal line, a spot on each side thereof and on the 
humeral angles, black : scutellum with a median longitudinal line reach- 
ing to about the middle and three spots on each side thereof, black, a 
smaller sublateral spot on each side between the second and third pairs, 
sometimes also a sublateral spot between the first and second pairs, and 
sometimes all or some are more or less obsolete: body beneath red with 
a purplish tint; head beneath, patches on pectus, and oblique transverse 
bands on abdominal segments, interrupted in the middle and not reach- 
ing the margins, golden blue or green: coxe and femora red, tips of 
femora, tibim and tarsi deep metallic violet. Varies much in size from 
14 to 21 mill. 

Var.:—Head green with three black spots: first joint of the an- 
tennm black not red: lateral margins of pronotum without a red limbus, 
frst third green, rest blue with traces of five black spots ; scutellum 
blue with ten black spots: abdomen beneath golden green, shining, 
with a large orange yellow patch on the disc, margin orange, crenulated 
black : anal plate green (Voll). 

from Bengal, Pondicheri, Assam (Silhat, Cachar), Burma, 
Panjab, India, Siam. The Indian Museum possesses specimens from N. 
India, S. India, Karachi, Sikkim, Assam, and Caleutta. 


77. ScUTELLERA FASCIATA, Panzer. 


Cimex fasciatus, Panzer, ín Voet, Col. iv, p. 108, t. 46, f. 2 (1798) : Stoll, 
Punaises, p. 188, t. 36, f. 261 ; var. p. 34; t. 7, f. 49 (1788), 
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Tectocoría nepalensis, Westwood, Hope, Cat. Hom. 1. p. 14 (1837). 

Calliphara nepalensis, Germar, Zeitschr, i (i) p. 125 (1532), 

Calliphara amethystina, Germar, Zeitschr. i (i) p. 124 (1839), 

Scutellera amethystina, Vollenhoven, Faune Ent. l'Arch. Indo-Nóer, i, p. 12 
(1863) : Walker, Cat, Het. iii, p. 507 (1868). 

Callidea lanius, Stal, Ofvers. K. V.-A. Fórh. p. 231 (1854). 

Sewtellera lanius, Stål, 1. e. p. 51 (1856): Walker, l. c. i, p. 15 (1867), 

Scutellera fasciata, Dallas, List Hem. i, p. 19 (1851) ; Walker, 1. c.i, p. 15 
(1867) ; Stal, En. Hem. iii, p. 14 (1873). 

Body fusiform; pilose on the head; first third of pronotum, body 
beneath and feet, purple: head wrinkled only on the margins, beneath 
and two first joints of the antennm, violet; eyes brown, ocelli red : 
rostrum, half red, rest black: pronotum deeply grooved and with a row 
of excavations on the anterior margin, lateral margins greenish or 
golden; two spots at the anterior angles and four near the base brown 
or blackish : scutellam with three bands, often interrupted (especially 
the first), and two small lateral and one large median spot of the same 
colour, all of them are sometimes more or less obsolete : body beneath 
red, pectus with several violet spots, venter with two rows of oblique 
spots, alternately violet and golden: stigmata black: coxw and femora 
red: tips of femora, tibim and tarsi, deep violet. (S. amethystina, 
Vollj. Body long 18-20 mill. 

Westwood describes his T. nepalensis as cwrulean-green, clypeus 
golden, head with a median line and two oblique spots between the 
eyes, black; sides of thorax golden-yellow ; dorsum with three inter- 
rupted longitudinal lateral lines ; acutellum with two round spots at the 
base, a broad waved band before the middle, two round lateral spots 
and two others much larger aud confluent beyond the middle, and the 
apex, black. Long 19 mill. Stal makes his S. lanius from Java a 
variety marked by its greater size, more robust, subsanguineous above, 
slightly shining violaceous, spots unicolorous without the violaceous 
tinge. Long, 22; broad 9 mill. 

Reported from Java, Borneo, Malacca, China, Burma, Assam, 
Nepál, Sikkim. 

Genus BnacHYAULAX, Stal. 
Ofvera. K. V.-A. Fórh. p. 616 (1870) ; En. Hom. iii, p. 9, 14 (1873). 


Body very oblong, above slightly, beneath very convex, briefly 
pilose, shining : head triangular, somewhat convex, sides very convex 
before the eyes, lateral margins sinuate towards the base, rounded to- 
wards the apex; bucculw continuing through it, slightly elevated : 
ocelli twice more distant from each other than from the eyes: rostrum 
oxtending to somewhnt behiud the last coxa: antennw shorter by balf 
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than the body, first and second joints short, the latter extending to the 
apex of the head and a little shorter than the first, third somewhat 
longer than the two basal together, fourth and fifth longer than the 
rest, fourth especially compressed, dilated: thorax sexangular, anteriorly 
truncated, distinctly transversely impressed before the middle, ante- 
rior lateral margins, obtusely sinuated, obtuse: scutellum covering the 
entire abdomen: prostethium triangularly impressed, margins of im- 
pression elevated, subdilated: mesostethium obtusely sulcate: odori- 
ferous apertures continued outwards in an elongated furrow, slightly 
curved and abruptly abbreviated : sides of venter very convex, incisures 
gradually curved second segment broadly sulcate in the middle: feet 
moderate, tibie distinctly sulcate above. Differs from Scutellera, Lam. 
in having the furrow of the odoriferous apertures shorter, less curved, 
and the venter furrowed only at the base (Stal). 


78. BRACHYAULAX OBLONGA, Westwood. 
Tectocoria oblonga, Westwood, Hope, Cat. i, p. 14 (1837). 
Calliphara oMonga, Germar, Zeitschr. i (i) p. 129 (1839). 
Seutellera oblonga, Dallas, List Hem. i, p. 19 (1851); Walker, Cat. Het. i, p. 
15 (1867). 
Brachyaulaz oblonga, Stal, En. Hem. iii, p. 14 (1873); Distant, A. M. N. H. 
(5 a.) iii, p. 44 (1879). 

Ovate-oblong, metallic bluish-green; head with three spots be- 
tween the eyes; thorax with six, three by three, the posterior larger ; 
scutellum with three small basal, two larger rounded, two lateral small, 
two behind the middle, rounded, large, and one sub-apical spot, or ten 
in all: body beneath cwrulean-green, base of the abdomen in the mid- 
dle and the sides irregularly fulvous; antennm black, feet green 
(Westw.). Body long, 13; mill. 

Reported from Java, Assam, China. The Indian Museum has a 
specimen from Assam which differs from the type in having the large 
median spots on the scutellum confluent, forming two waved transverse 
bands (Dist.) and in some these are connected by a median, longitudinal 
arrow-shaped mark. 


Genus CALLIPHARA, Germar. 


Calliphara, pt, Germar, Zeitschr. i (i) p. 122 (1839) : Stal, En. Hom. tii, p. 9, 16 
(1873). Includes Calliphara, Stål, Hem. Afric. i, p. 34 (1864) and Lamprophara, 
L c. p. 34 (1864). 

Stàl distributes the species belonging to this genus amongst the 
subgenera Lamprophara, Calliphara and Chrysophara to none of which 
does he assign the only species recorded from India. "The third joint 
of the antennw is over twice as long as the second : rostrum reaching 


T 
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at least the middle of the second ventral segment: the ventral segments 
(at least the last and the penultimate) furnished nt the apical angles 
with a small tooth or spine which is sometimes covered by the hemely- 
tra and then with difficulty distinguished: the scutellum does not 
cover the exterior margin of the connexivum (Stal). 


79. CALLIPHARA OBSCURA, Westwood. 


Tectocoris obscura, Westwood, Hope, Cat. i, p. 14 (1837). 
. Calliphara obscura, Stål, En. Hem. iii, p. 18 (1873). 


Head and pronotum black-corulean ; the latter with three posterior 
spots ; scutellum green, with seven spota (two, two subconfluent, two 
rounded beyond the middle, and one small, subapical); body beneath, 
black-cmrulean, venter green, with black lateral spots; femora luteous 
at the base. Body, long 172 millims. 

Reported from Nepal. Stal inquires ‘an potius Insule Philippinm.' 


80. CALLIPHARA NOBILIS, Linnæuvs. 

Cimex nobilis, Linn., Cent. Ins. i, p. 17 (1763) ; Aman. Ac. vi, p. 400 (1763). 

Cimes pustulatus, Panzer in Voot, Coll. iv, p. 111, t. 47, f. 11 (1798). 

Scutellera Buquetii, Guérin, Voy. Coq. Ins. ii (2), p. 159, 162 (1830). 

Callidea nobilis, Dallas, List Hom. i, p. 25 (1851) ; Walker, Cat. Het. i, p. 32 
(1867). 

Calliphara buquetii, Sts1l, Berlin Ent. Zeitschr. x, p. 153 (1866); Ofvers. K 
VeA, Fórh. P. 618 (1870). 

Calliphara nobilis, Stål, En. Hem. iii, p. 17 (1873). 


Above light green, shining, in some specimens with violet reflections : 
head rather small, triangular; eyes brown very prominent; in the mid- 
dle, a small smooth green elevation, a little dilated hindward and bound- 
ed by two small grooves: antennw in c, nearly half the length of the 
head, in ? a little shorter, black, with the joints flattened: thorax al- 
most straight or only a little emarginate on the sides, punctured ; on 
each side in front an impression, black at the bottom, placed obliquely, 
aud four small round black spots, a little beyond the middle; in some 
specimens there is an oblong red spot between tho two anterior im- 
pressions, in others there are only two spots on the sides: scutellum 
slightly grooved nt the base, much punctured, with a longitudinal line 
in the middle having no punctures and feebly marked; three small, 
round, black spots on each side, and a smaller in the middle and near the 
tip: thorax beneath, red, with large green spots, confluent on the 
sides; margin red, partly visible above: abdomen vermillion, sides 
broadly bordered green and on their external margin are fonr large 
black dots, and inwards four black patches less well defined, the extreme 
external margin is red: rostrum black, red at the base: femora red, 
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tips partly green; tibim and tarsi deep green (S. buquetii, Guérin). 
Long, 16—17 ; broad, 8—8j mill. at base of scutellum. 
Reported from Philippines, Java, Timor, China, Burma. 


Genus Currsocoris, Hahn. 

Wanz. Ins. ii, p. 38 (1834) ; White, Trans, Ent. Soc. iii, p. 85 ( 1811-43) ; Stal, 
Hem. Afric. i, p. 34 (1864) ; En. Hem. iii, p. 9, 18 (1873). 

Includes Callidea, Am. & Serv. (neo Burm.), Hist. Nat. Ins. Hém. p. 31 
(1843); pt. Dallas, List Hem. i, p. 22 (1850); Walker, Cat. Het. i, p. 25 (1867) :— 
Eucorysses, Am, & Serv., 1. c. p. 31 (1813) ; Stal, Hem. Afric. i, p. 34 (1864); Mayr, 
Reise Nov. Hem. p. 18 (1866):—Galostha, Am. & Serv, l|. c. p. 32 (1843) :— 
Cosmocoris, Stål, Hom. Afric. i, p. 34 (1864); Mayr, Reise Nov. Hem. p. 18 (1866). 


Stál distributes the species belonging to this genus amongst the 
subgenera Eucorysses, Cosmocoris, and Chrysocoris, all of which are repre- 
sented in India. Differs from Calliphara in having the scutellum co- 
vering the whole connexivum, except the basal part. Body above 
glabrous: the third joint of the antenne atleast twice as long as the 
second : the three last joints of the rostrum unequal in length: lateral 
margins of the head neither carinated nor reflexed, anterior margin of 
the prostethium not callous behind the eyes, obtuse: meso-sternum, at 
least anteriorly, somewhat sulcated, the furrow generally slightly 
carinated on both sides: posterior margin of the propleura distinctly 
sinuated at the posterior angles: the ventral segments, at least the last 
orthe penultimate, furnished at the apical angles with a small tooth, 
often covered by the hemelytra and then difficult to distinguish. 


Subg. Evconyrases, Am. & Serv. 


Head somewhat large, not much inclined, sides not deeply sinuated : 
anterior lateral margins of pronotum straight or somewhat so: basal 
part of the scutellum not, or but very obsoletely, elevated: entire tibia 
above furrowed : sixth ventral segment in 9, as far as known, obtusely 
or very obtusely angulately prominulous iu the middle of the apex. 


81. QCnuzvsocomis GRANDIS, Thunberg, Stal. 


Eucorysses grandis, Stal, Berlin Ent. Zeitschr. x, p. 154 (1866), 

Chrysocoria (Bucorysees) grandis, Stil, En. Hem. iii, p. 18, (1873) : Scott, A. M. 
N. H.(4 s.) xiv, p. 289 (1874) : Distant, 1 c. (5 s.) iij, p. 44 (1879); J. A. B. Ben. 
xlviii, (2) p. 37, (1879). 

Var. a -—Cimer grandis, Thunberg, Nov. Ins. Spec. p. 31, t. 2, f. 46 (1783): 
Gmelin, ed. Syst. Nat. i (4), p. 2133 (1788). 

Calliphara grandis, Germar, Zeitschr. i (1), p. 128 (1839). 

Calliden grandis, Dallas, List Hom. i, p.23 (1851): Vollenhoven, Faune Ent: 
l'Arch. Indo-Néerl. p. 18 (1863) : Walker, Cat. Het. i, p. 32 (1867). 

Ewucorysses superbus, Uhlor, Proc. Ac. Nat. Sci. Phil. p. 221 (1860). 


e 
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Callidea distinguenda, Uhler, 1. c. p. 286 (1801). 
Var, b ;— Cimez baro, Fabr., Ent. Syst. Suppt. p. 528 (1798). 


Tetyra baro, Fabr, Syst. Rhyng. p. 129 (1803); Schiddte in Króyer'a Nat. 
Tidsskr. iv, p. 279 (1842). 


Calliphara baro, Germar, Zeitschr. i (1) p. 127 (1839). 

Callidea baro, Dallas, List Hem. i, p. 22 (1851): Walker, Cat, Het. i, p. 26 
(1867 ). 

Tetrarthia tetraspila, Walker, 1. c. i, p. 19 (1867). 


Var. e, :—Eucorysses pallens, Am. & Serv. Hist. Nat. Ina, Hém. p. 31, t. 1, f. 4 
(1843). 
Callidea baro, Vollenhoven, 1. e. p. 17 (1863). 


Head and spots on pectus at the coxm, flavescent, the head some- 
times shining purplish, median streak and basalintraocular part, black : 
rostrum reaching the middle of the third ventral segment, 

Var. a. Large, elongate, tumid, glossy, violet beneath, sanguineous 
above with black spots: head blue with the median line and antennie 
black: pronotum £anguineous, much swollen, the anterior margin 
fringed with violet, at the base, black: a dot on each side behind the 
anterior angle and a large spot on the disc, black: scutellam sanguine 
ous, the black of the pronotum appears to extend over the base; five 
black spots on the scutellam one rounded on the median line near the 
base, two others costal appearing like a band interrupted in the middle, 
another forms a band abbreviated on two sides and the fifth is near the 
anal margin : a sanguineous spot sometimes occurs in the middle of the 
venter: feet black (Cimex grandis, Thunb.). Body long, 25 mill. 

Var.a. 9,sec. Stål :— Black, thorax, scutellum, spots on pectus at 
coxm and transverse median spot on 4—5 ventral segments, yellow- 
testaceous: margins of thorax and of scutellum shining-violaceons : 
entire narrow margin, discoidal spot and lateral angles of thorax, basal 
limbus, spot near base, lateral transverse spot on both sides before mid- 
dle, abbreviated band behind middle and obsolete subapical spot on 
scutellum, black: spot on basal angles of ventral segments, yellow- 
testaceous, much tinted violnceons. 

Var. b.:—Body large: head pale; antennm, median line and 
margin black-cyaneous: thorax pale, shining, with a large ovate spot 
reaching anterior margin, cyaneous: scutellum large, smooth, pale, 
shining, with three cyaneons-black spots, the median one cordate: pectus 

us: abdomen pale with cyaneous bands: feet cyaneous (Cimex 
baro, Fabr.) Stål describes this variety as flavescent or yellow-testace- 
ous: antennm, rostrum, anterior spot on thorax, basal limbus and three 
spots before middle of scutellum, pectus, lateral posterior band on seg- 
ments, basal streak and apical spot on venter and the feet, black: six 
spots on the pectus, three at the coxw and three at the lateral margins, 
fla vescent. 
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Var, c.:— d. Pale yellowish, shining above: head with a median 
longitudinal line and its posterior part, shining black: lateral margins 
of the pronotum slightly sinuate in the middle, a patch of shiningblack 
rounded hindwards, touching the anterior margin : two oblong, black, 
transverse patches on the dise of the scatellum, its base having on 
each side a similar black spot: body beneath shining black-bluish with 
transverse lateral bands of a pale shining yellow which unite on the 
two penultimate ventral segments : anal plate pale shining yellow, feet 
black metallic-bluish: antenne black (E. pallens, Am. & Serv.). 
Long, 25 mill. 

All these varieties occur in India and are represented in the Indian 
museum collection. Reporled from Japan, China, Siam, Assam, 
(Silhat), Bengal, Tenasserim, Java. 


82. QCnunvsocomis rem, Germar. 
Calliphara iris, Germar, Zeitschr. i (i), p. 128 (1839): Herr. Schäf., Wanz. Ina, 
V, p. 80, t. 171, f. 526 (1839). Bintam. 
Callidea sezmaculata, Dallas (nec Leach), List Hem. i, p. 23 (1851); Vollen. 


Faune Ent. l'Arch. Indo-Néerl., p. 18, t. 1, f. 7 (1863): Walker, Cat. Het. i, p. 31 
(1867). Java. 


Chrysocoris (Eucorysses) iris, Stål, En. Hem, iii, p. 19 (1873). 


Purpurascent, shining violaceous: antennm and feet black, three 
spots on thorax also its posterior margin, and six spots on scutellum, 
black (Germar). Schäffer observes that in the example figured by him 
the ground colour appears to be brown, lighter posteriorly ; head, 
thorax and base of scutellum of a rich violet with rosy red, turning to 
green on the sides of the thorax and scutellum : feet and antennm 
darker. His figure shows anterior and posterior margins of thorax 
black, a median longitudinal streak proceeding from the anterior margin 
and posteriorly behind the middle confluent with a short transverse, 
streak, black: four spots on scutellum joining an arcuate interrupted 
transverse band before the middle, and two larger oblong transverse 
spots behind the middle. Long, 24 mill. It is like C. sermaculatus, 
Leach, but differs in its smaller size, body (especially the head) purpu- 
rascent-flavescent, smooth head and shorter rostrum which somewhat 
reaches the apex of the third ventral segment, 

Body above purple with silvery blue reflections: head transversely 
wrinkled at the apex, vertex of a bronzed blackish green; eyes brown, 
ocelli brown-yellowish : beneath, the sheath of the rostrum of a metallic 
green, labrum yellow: antennm black, second joint one-sixth of the 
following : thorax punctured, most strongly in the middle of the ante- 
rior margin which is of a bronzed green and on the disc, the space be- 
tween these two is smooth ; a cordiform spot on the disc, an abbreviated 
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band along the posterior border and two small spots at the lateral 
angles, black, these angles slightly, acuminate: scutellum punctured, — 
more strongly at the anterior angle, basal elevation smooth: two 
bronzed-black spots behind the basal elevation, a black spot at each 
anterior angle, another pair much larger, almost quadrate behind these 
near the lateral margin, and a transverse band interrupted in the mid- 
dle, black; hemelytra black, with the costal margin purple; pectus 
varied with green, black and red: venter red with purple margins ; a 
large basal spot, a smaller anal spot, an oblique stria on the sides, shin- 

ing black: feet metallic black, pubescent(O. sezmacula!a, Voll.). Body 
` long, 24 mill. 

Reported from Java, Bintam, Singapore, Tenasserim. 


Subg. Cosmocoris, Stal. 


Head somewhat large, not much inclined : pronotum with the ante- 
rior lateral margins more or less distinctly sinuated in the middle, fur- 
nished in the @ anteriorly with a rather deep triangular impression, 
scutellum transversely elevated at the base: tibime above towards the 
apex somewhat flat or farrowed. 


83. CHrrsocoris COXALIS, Stal. 
Callidea cosalis, Stil, A. S. E. F. (4 s.) iv, p. 47 (1864): Walker, Cat. Het. i, 
p- 28 (1867). Tringany. 
C. ( Cosmocoris) coxalis, Stal, En. Hem. iii, p. 19 (1873). 

9? Brassy-green, shining, feet more obscure, of the colour of steel : 
antennæ and rostrum black; a small spot towards the ocelli and a me- 
dian stripe on the head, five spots on the pronotum and eight on the 
scutellum, subviolaceous-black ; disc brassy-black varying in breadth : 
coxe, trochanters and base of femora sordid yellow-whitish. Head 
moderate, distinctly sinuate before the eyes : second joint of antenna one- 
third shorter than basal, the fourth (in :* at least) dilated, furrowed ; 
pronotum sparingly and finely punctured, dise before the middle a little 
more distinctly punctured ; antero-lateral margins very slightly sinuate, 
narrowly and distinctly reflexed, with two anterior transverse spots, one 
orbicular on each side at the lateral angles, and three large median 
elongate reaching the base, the median one in the form of a continued 
stripe, the other two extended forwards beyond the middle of the pro- 
notum : scutellum as broad as the abdomen, not so densely punctured, 
slightly transversely elevated atthe base, there smooth, with eight 
spots, the subbasal median one formed like the letter T, the rest, trans- 
verse, large: sixth ventral segment in 9, posteriorly obtusely sinuate 
(Stål). Long, 13-15; breadth of pronotum, 7-8 mill. 
| Reported from Singapore, Tringani, Tenasserim (?). 

22 
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Subg. Curysocori, Hahn. 


Head somewhat small, bending much forwards, sides generally 
strongly sinunted : thorax in ¢ without an anterior triangular impres- 
sion: basal part of the scutellum not or only slightly elevated : tibi» 
above towards the apex flat or furrowed. Stål still further divides this 
subgenus into the sections Chlorolampra including C. germari, Esch. ; 
Ohlorochrysa, including O. stockerus, Linn. and Chrysocoris including C. 
dilaticollis, Germar. 

As the species of this subgenus are not readily distinguishable I 
adopt the following scheme partly from Stål (Hem. Fabr, i, p. 11) as . 
some help to identification :— 

1-2. Venter without any flavescent spot or mark.—4O. atriventris, 

2.1. "Venter with disc, at least, flavescent. 

3-17. Lateral margins of pronotum straight or nearly so. 

4-16. Pronotum posteriorly with a single blaek spot in the middle, 
sometimes wanting, the antero-lateral margins entirely or nearly en- 
tirely reflexed. 

5-9. Disc of venter flavescent, with four long rays occupying the 
apical part of the segments, terminated anteriorly inwards by a black 
transverse spot that reaches the base of the segments and is remote 
from the black-irised spiracula. 

6-8. Ventral limbus ccorulean or brassy-green: posterior margin 
of pro- and meso-stethium concolorous: femora flavescent beyond the 
middle. 

7-8. Pronotum with ten black or black-ccerulean spots.— C. elatus, 
Stál. 

8.6. Ventral limbus, rufescent or purplish, rarely flavescent and 
purple: posterior margin of parts of pectus, flavescent : femora beyond 
the middle, miniaceous.—C. patricius, Fabr. 

9.5. Almost entire venter ora very great part of the disc flaves- 
cent, with on both sides short rays that oceupy the base and the apex of 
the segments and are not terminated by a transverse black spot: scutel 
lum typically with the apex black or obscurely violaceous, no sub-apical 
rounded spot. 

10-8. Posterior black spots on the pronotum remote from the 
base, rather small; ventral limbus brassy-green, or cosrulean, or pur- 
plish-violaceous. 

11-12. Pronotum with 5 or 7 black spots, that on the lateral 
angles very small or wanting : femora beyond the middle, flavescent.— 
O. purpureus, Westw. O. viridis, mihi. 

12-11. Pronotum with 7 or 8 black spots, the anterior median one 
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sometimes wanting, 3 large median posterior spots, reaching the base.— 
C. stolii, Wolff. 

13-12. Spots larger and broader, colour more purplish above.—4O. 
porphyricolus, Walk. 

14-12. Pectus without flavescent spots and lines.—C. ornatus, 
Dallas. 

15-12. Scutellum broadly orange at the apex.—C. andamanensis, 
mihi. 

16-4, Pronotum with 11 black spots and posteriorly in the mid- 
dle with 2 oblong spots, antero-lateral margins somewhatacute poste- 
riorly, and a little reflexed.—C. marginellus, Westw.; C. pulchellus, 
Westw. 

17.3. Lateral margins of anterior part of the thorax, depressed, 
flat, rounded.— C. eques, Fabr. ; C. dilaticollis, Guérin. 


84. OHRYSOCORIS ATRIVENTRIS, Atkinson. 


Proc, A. 8. B. p. 11, (1887). 


Closely allied to C. Aypomelena, Voll. from Borneo, differs in the 
markings on the thorax and in the entire venter being almost wholly 
deep black. Brassy-green, irrorated golden, shining, closely punc- 
tured : head beneath and feet lighter brassy-green, very shining : venter 
deep black, smooth, slightly shining. Head much inclined, obtusely 
triangular, rounded at the apex; except the tylus, irrorated golden : 
eyes, ocelli, antennm and rostrum, black; 3-5 joints of antenn# so me- 
what flattened ; rostrum reaching almost the apex of the second ventral 
segment, extremity of tip brownish: thorax with three black spots 
towards the anterior margin, the lateral subovate-oblong, transverse, 
impressed, smoothish, the median irregularly triangular, smallest ; to- 
wards the posterior margin three larger spots, of which the lateral oblong, 
longitudinal, and the median obtusely triangular, smallest; lateral 
margins reflexed, a very small black spot on the slightly prominulous 
posterior angles: scutellum with the basal elevation smooth, shining, 
and with seven black spots; on each side three lateral, of which the two 
first are ovate-oblong, transverse, and the third is somewhat rounded 
posteriorly, also one subbasal median, obtusely-triangular, baving its 
apex pointing hindwards. Head beneath and pectus very bright, shining, 
brassy-green; antennm black: entire venter intensely black, smooth, 
slightly shining; barely traces, under the microscope in the sun, of a 
slightly purplish limbus and 4 slightly brassy-green margin to the 
stigmata: feet blackish, femora tinted brassy-green towards the apex ; 
tibiw finely ciliated, externally of a bluec-steel colour. Long 14; breadth 


of pronotum, 8 mill. 
Example from Delhi. 
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B5. Currsoconis ELATUS, Stal. 


Callidea Stockerus, Germar, Zeitschr. i (i) p. 114 (1839), excl. syn. 
Chrysocoris elatus, Stål, Hem. Fabr. i, p. 11 (1868); En. Hem. iii, p. 20 (1873). 


Thorax with ten bluish-black or black spots: discoidal spot on 
scutellum narrow, linear or somewhat so; disc of venter flavescent with 
four long rays, occupying the apex of the segments and terminated 
anteriorly inwards by a black transverse spot that reaches the base and 
apex of the segments, remote from the black-cinctured spiraculan, 
ventral limbus cwrulean or brassy-black ; posterior margin of pro- and 


meta-stethium concolorous ; femora flavescent beyond the middle. 
Reported from India. 


86. Onmrvsoconmis, Fabricius. 


Cimez patricius, Fabr., Ent. Syst. Suppt. p. 527 (1798) ; Stoll, Punaises, p. 128, 
t. 32, f. 222A (1788). 


Tetyra patricio, Fabr., Syst. Rhyng. p. 131 (1803); Schiddte in Kréyor’s Nat. 
Tidsskr. iv, p. 286 (1842). 


Bcutellera patricius, Guérin, Voy. La Coquille, Ins. p. 159 (1830). 
Callidea bengalensis, Westwood, Hope, Cat. Hem. i, p. 15 (1837); Germar, 


Zeitschr. i (i), p. 118, (1839) ; Dallas, List Hem. i, p.28 (1851): Walker, Cat. Het. 
i, p. 27 (1867). 


Callidea basilica, Germar, Zeitschr. i (i), p. 117 (1839): Walker, l. c. i, p. 28 
(1867). 


Callidea patricia, Germar, t. c. p. 121 (1839); Walker, 1. c. i, p. 2 8 (1867). 

C. (Chrysocerie/ patricius, Stal, Hem. Fabr, i, p. 11 (1868) ; En. Hem. iii, p. 20 
(1873). 

Oblong, one-third the size of S. nobilis: head, thorax and scu- 
tellum corulean blue: head shining, with a dorsal line and a spot on 
each side at the base, black: thorax with a dorsal line and four spots on 
each side, black: scutellum large, with nine spots arranged 3, 3, 2, 1, 
black : body flavescent, marginal bands ccernlean, and the margin of the 
abdomen, red : feet black, femora rufous (Fabr.). Dark greenish-blue ; 
pronotum with seven spots, seutellum with eight large black spots ; 
femora rufous, apex and tibie green; trochanters whitish; abdomen 
palely luteons, margin purplish-rufous, with oblong, transverse, greenish- 
black spots (C. bengalensis, West.), a somewhat ovate median oblong 
spot, with a longitudinal row of three rounded spots on both sides and a 
rounded spot before apex black. Pectus shining, sparingly punc- 
tured, brassy-green or cyaneous, six spots at the insertion of the 
feet and anterior and posterior margins of meso- and meta-sternum, 
yellow; posterior margin of pro-sternum, yellow, lateral margin and 
posterior angles, red: lobes of anterior margin very short, truncate, 
externally angulate. Hemelytra black-cerulean, internally fuscescen t 


- - — *- 
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their exterior margin yellow towards the basè; membrane and 
wings fuscous-black. Feet pubescent; coxæ, trochanters and femora, 
red, the femora cyaneous at apex, tibie with a small groove before 
apex,  cyaneous; tarsi-black: venter moderately convex with the 
sides punctured, shining, yellow, margin above the black stigmata red or 
luteous, a large quadrate spot occupying the middle of the three anterior 
segments and another rounded on penultimate segment, black or fus- 
cous; 2-5 segments with a brassy-green spot on each side; anal seg- 
ment horizontal, mnescent, thrice broader than length, deeply transverse- 
ly impressed, the apex broadly emarginate. 

9. The 9 has the antenne more slender, shorter than head and 
pronotum, two basal joints longer than the eyes, 3-5 joints with small 
obsolete grooves: sides of pronotum more narrowly margined before 
the eyes, margiu not dilated in the middle: anal segment of venter 
deep red (Schiddte), Long, 74-8 mill, humeral breadth, 4} mill. 

The discoidal spot in the scutellum is broader than in C. elatus, 
Stal, gradually amplified forwards before the middle: genitalia in ¢ 
more reflexed behind the middle than usual: subapical rounded spot 
in the sentellum black. 

Reported from Bengal, Tranquebar: the Indian museum has spe- 
cimens from Calcutta and Ceylon. 

d. Antennm a little longer than the head and pronotum together, 
stoutish ; two basal joints much shorter than the head, scarcely ns long 
as the eyes, either black, or fuscous, or rufescent; second joint very 
short, one-fourth the length of the basal; remaining joints black, pubes- 
cent, almost of the same length, depressed, with a small groove on the 
upperside; third thrice as long as the basal, fourth and fifth with a 
deep groove on the lowerside. Head deflexed much shorter than broad, 
obtusely three-angled, and a little convex, smooth, shining, coernlean 
greenish or cyanean ; clypeus obscurely cyancons, at the extreme apex 
ruddy ; eyes of moderate size, prominent; clypeus linear, obtusely pro- 
minulous at apex; margins of the rostral groove, narrowly elevated : 
rostrum reaching the base of the abdomen subcylindrical, piceous, 
rufescent at base, second joint a little longer than the rest. Pro- 
notum broader than long, convex at the base, as high as the scntel- 
lum, more sparingly punctured, denser towards the somewhat ele- 
vated humeri, anteriorly convexly sloped, smooth, within the apex 
depressed and rather densely punctured ; entirely brassy-green or shin- 
ing cyaneous, sometimes purpurascent at the sides, with three longitu- 
dinal rows of black spota of which the median row 18 composed of two 
large quadrate spots and the lateral rows of three smaller, rounded 
spots: the humeral protuberances are also black and the lateral margins 
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before the obtuse-angled, rounded humeri somewhat straight. Scutel- 
lum ovate almost twice as long ns the pronotum, almost one-half longer 
than basal breadth, shorter than abdomen, moderately convex, basal 
semilunar elevation rather high, flatly inclined at the sides, posteriorly 
convexly sloped, somewhat depressed and truncate at the extreme apex ; 
densely punctured, basal callus smooth, shining ewrulean or cyaneous, 
sides and apex more or less purple. ' 


B7. QCnumnvsocomis PURPUREUS, Westwood. 

Cimes stockerus, Fabricius, (nee Linn.) Syst. Ent. p. 696 (1775); Spec. Ins. ii, 
p. 338 (1781); Mant. Ins. ii, p. 280 (1787); Ent. Syst. iv, p. 79 (1794) ; Wolff, Io. 
Cim. ii, p. 47, t. 5, f. 44 (1801): Stoll, Punaises, p. 17, f. 15, 1GA. (1788). 

Tetyra stockerus, Fabr., Syst. Rhyng. p. 131 (1803). 

Scutellera stockerus, Latr., Gen. Ins. iii, p. 131 (1807). 

Callidea stockerus, Burm., Handb. ii (i) p. 394 (1835): Westwood in Donovan's 
Ins. China, p. 48, t, 21, f. 1 (1842). 

Callidea purpurea, Westwood, Hope, Cat. Hem. i,p. 15 (1837): Germar, 
Zeitschr. i (i) p. 115 (1839); Dallas, List Hem. i, p. 26 (1851); Vollenhoven, 
Faune Ent. l'Arch. Indo-Néer. i, p. 31 (1863) ; Walker, Cat. Het. i, p. 26 (1867). 

C. (Ohrysocoris) purpureus, Stal, Hem. Fabr. i, p. 10, 11(1868); En. Hem. iii, 
p. 21 (1873): Distant, A. M. N. H. (5 s.) iii, p. 44 (1879). 

Ceraülean-purple: pronotum with 5 and scutellum with 6-7 spots, 
antennm and tarsi, black; body beneath, luteous, margined purple and 
with purple stigmata; anus golden ; femora luteous with apex and 
tibim purple; tarsi black (C. purpureus, Westw.) Stal notes that in his 
examples the pronotum has only two spots anteriorly and the discoidal 
spot on the ecutellum is smallish and oblong. Vollenhoven gives the 
colour above as deep blue, head slightly tumid, and transversely 
wrinkled, eyes blackish, ocelli yellowish-brown ; antenne black, first 
joint blue, orange at the base, second joint one-fourth the length of the 
third in the 9? : basal half of the rostrum yellow, rest brown, reaching 
second ventral segment: pronotum rather elevated, without a transverse 
groove, strongly punctured, with five (2 and 3) black spots: scutellum 
strongly punctured (except at the basal elevation which is almost 
smooth,) with six black spots arranged in two rows and a median trian- 
gular spot which is sometimes obsolete and is replaced by a green re- 
flection: body beneath yellow or orange with the exception of the head 
and the margins of the pectus which are violet, of the margin of the 
abdomen which is purple and of a basal spot on the venter and small 
stigmatal spots which are black: feet orange as far as two-thirds of the 
femora, remainder violet, tarsi black. Body long. 15-17 mill. 

Reported from Bengal, Bombay, Assam. Specimens from Assam 
vary in colour from purplish to sanguineousabove. The Indian museum 
has specimens from Utakamand, S. India and Bibár. 
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88. QOCnnvsocoRnis viRIDIS, Atkinson. 
Proc. A. 8. B. p. 12, (1887). 


Allied to C. purpureus, Westw. Above light brassy-green, densely 
punctured: antennm black, basal joint brown, rostrum almost reaching 
apex of second ventral segment : head and pronotum irrorated golden, the 
latter with a smoother transverse band close to, and parallel with ante- 
rior margin, and bearing slight traces of three blackish spots also traces 
of three median distant spots, lateral margins slightly reflexed, posterior 
angles slightly prominulous : scutellum with a steel-blae, smooth, semi- 
circular, basal elevation; on each side, three smallish black spota, the 
basal resting on the basal elevation, no discoidal or apical mark; beneath 
very sordid flavescent turning into ferruginous, sides of pectus brassy- 
green, stigmata black, irrorated green, base of anal segment slightly 
black, no black spot on basal segment: feet somewhat ferruginous, apex 
of femora, aud tibim externally, brassy-green. Differs from C. purpu- 
reus in colour and markings above, in the less-obtuse apex of scntellum, 
and absence of purple border and black basal patch on the abdomen. 
Long, 15-16 mill. 

From the Panjab, 


89. QOCnnrsocomis sTOLLII, Wolf, 
Cimez stollii, Wolff, Ic. Cim. ii, p. 48, t. 5, f. 45 (1801). 
Scutellum stockerus, Guérin, Voy. La Coquille, Ina. ii, p. 159 and 161 (1830). 
Callidea stollii, Germar, Zeitschr. i (i) p. 114 (1839); Dallas, List Hem. i, p. 26 
(1851); Walker, Cat. Het. i, p. 27 (1867), excl. syn. 
C. (Chrysocoris) stollii, Stal, Hem. Fabr.i, p. 11 (1868): En. Hem. iii, p. 21 
(1873). 


Antennæ 5-jointed, black, first joint ferruginous : head, thorax and 
scutellum cœrulean : head very shining with a longitudinal streak and a 
spot on both sides at the fuscous eyes, black ; two small impressed lines 
on the apex: rostrum 4-jointed, black, flavescent at the base: thorax 
with six black spots, the anterior three small, the posterior three large, 
oblong; posterior angles rather prominulous, black: seutellum shining 
greenish, margin and apex purple; with eight black spots, three on 
each side, one in the middle oblong and large, and one at the apex 
(sometimes obsolete) transverse: hemelytra black, shining ecerulean ; 
exterior margin, rufous; interior margin broadly whitish: membrane 
fuscescent, striated externally black: wings hyaline with a large black 
spot on the apex: abdomen beneath flavescent, throughout very finely 
impressly punctured, margin purple, on both sides with five black points 
on some of which is a small line: pectus flavescent with three violaceons 
spots on each side: anus with a black spot: feet unarmed ; femora 
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flavescent, at the apex violaceous; tibim violaceous ( Wolf). Long, 134 — 
14 mill. 


Reported from China, Cambodia, Siam, Tennsserim, Burma, Assam, 
N. India. 

Differs from C, purpureus, Westw. in its smaller, narrower body, 
thorax more elevated posteriorly, scutellum deeply impressed at the 
lase and the number of the spots. 


The discoidal spot on the scutellum is broadish and obovate. 


90. ChHRYSOCORIS PORPHYRICOLUS, Walker. 

Callidea porphyricala, Walker, Cnt. Het. i, p. 29 (1867). 

Chrysocoris porphyricolus, Distant, J. A. S. Ben. xlviii (2), p. 37 (1879). 

Gilded green, nearly fusiform, minutely punctured: head with a 
blackish stripe which has on each side of it a blackish spot and is bor- 
dered by two deep parallel furrows : pronotum with three longitudinally 
elongated purple spots in front of which there are three transversely 
elongated spots; a small cupreous spot on each angle near the hird 
border; scutellum with three large purple spots on each side; a slight 
transverse furrow which is curved tothe anterior border on each side, 
tip purple: abdomen beneath red with black dots along each side 
of it and with a black subapical patch: legs red; femora towards their 
tips and tibis purple; tarsi black. ( Walker.) Body long, 15 mill. 

Reported from India, the Indian museum has specimens from 
Tenasserim and Sikkim: differs from preceding in the purplish tint 
more or less throughout above and the larger size of the spots. 


91. CHEYSOCORIS ORNATUS, Dallas. 


Callidea ornata, Dallas, List Hem. i, p. 27 (1851). 
C. (Chrysocoris) ornatus, Stal En. Hem. iii, p. 21 (1873). 


Above brilliant golden-green, becoming purplish after death(?), thick- 
ly and rather strongly punctured: head impunctate with a black spot on 
the vertex: pronotum with three small black spots close to the anterior 
margin, three large ones touching the posterior margin and one in each 
lateral angle: scutellum with the basal elevation smooth nearly im- 
punctate, with a large triangular black patch on the dise, a large oblong 
black spot on each side of this, at the middle of the scutellum, aud two 
smaller ones towards the apex: abdomen bright orange-red with the 
margins crimson; the stigmata and a large spot at the base and the 
apex, black: pectus violet, tinged with golden green: legs, rostrum and 
antennm black, the legs tinged with violet (Dallas). Body long, 131-14 
mill. 
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Reported from China, Assam. Not strongly distinct from O. 
stollii, pectus without flavescent spots and lines, entire feet coorulean- 
black. 


92. QCnnvsocomis PULCHELLUS, Dallas. 
Callidea pulchella, Dallas, List Hem. i p. 25 (1851) : Walker, Cat, Het. i, p. 26 
1867). 
— pulchellus, Stil, En. Hem. iii, p. 22 (1873). 

Closely allied to C. marginellus, Westw., but differs in its smaller 
size, in having the antenne much broader and thicker and the second 
joint smaller than in that species; the head, in addition to the median 
longitudinal line has a small black spot on each side in front of the 
ocelli; the black spots also occupy more of the surface than in C. mar- 
ginellus and. are arranged precisely in the sume manner; namely, nine on 
the pronotum of which three small ones on the anterior margin, one in 
each lateral angle and four large oblong ones on the disc towards the 
posterior margin ; eight on the scutellum, placed, two, close to the base, 
forming an interrupted transverse band, a somewhat triangular one on 
middle of dise, one on each side of this, two behind the middle and one 
close to the apex: abdomen yellow with tho margin crimson; stigmata, 
black, with a row of golden green spots within them and within these, 
another row of black ones; a black patch at the base and npex of abdo- 
men: pectus violet and green: coxm yellow: femóra red with their 
tips, tibie, tarsi, rostrum and antennm black. (Dallas.) Body long, 
125 mill. 

Reported from India, Silhat. 


93. CHRYSOCORIS ANDAMANENSIS, Atkinson. 
Froo. A. S, B. p. 12, (1887): 


Above deep blue turning into purplish or into green, or green, 
shining, deeply and densely punctured : eyes and ocelli brown: antennm 
black, basal joint flavescent (except the apex): rostrum flavescent, 
reaching posterior coxw: thorax densely punctured, transversely sul- 
cate before the middle, with a broad smooth band close to anterior 
border, marked by three black, oblong, transverre spots, also between 
the band and the base, three large, longitudinal, black spots of which 
the median is triangular with its apex pointing forwards; margins 
slightly reflexed, posterior angles slightly prominulons and blackish : 
scutellum with a semicircular basal elevation, smooth, immaculate ; three 
rounded spots on cach side, of which the last is the largest, and a linear 
longitudinal median basal streak, black; broad apical limbus bright 
orange: body beneath flavescent, sides of pectus, stigmata, and trans- 

23 
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| verse sirenks therefrom on anterior margin of each segment on both 
sides, apex of femora and tibim externally, steel-blue ; anal segment 
violet-black. Easily distinguished by its size and the broad, orange, 
apical limbus of the scutellum. Long, 17; breadth of pronotum, 9 
mill. 


The Indian Museum possesses a long series from the Andaman 
Islands, 


94. CHRYSOCORIS MAEGINELLUS, Westwood. 


Callidea marginella, Westwood, Hopo, Cat. Hem, i, p. 15 (1837): Germar, 
Zeitschr. i (i) p. 117 (1839); Dallas, List Hem. i, p. 25 (1851); Walker, Cat. Het. 
i, p. 26 (1867). 

Callidea celestis, Stal, Ofvers. K. V.-A. Fórh. xii, p. 181 (1855); I. c. xiii, p. 52 
(1856) ; Walker, 1. c. iii, p. 510 (1868). 

C. (Chrysocoris) marginellus, Stil, Hem. Fabr. i, p. 12(1868); En. Hem. iii, p. 
21 (1873). 


Size of C. purpureus, Westw.: corulean-green, thorax with twelve 
spots, two intermediate, oblong; scutellum with nine, and an oblong 
anterior median stripe, black: thorax beneath golden-green; abdomen 
palely luteous with golden-greenish submarginal spots, margin broadly 
purple, stigmata black; femora rufous-fulvous, apex and tibime green 
(Westw.). Body long, 13-14 mill. 

v. Obseurely virescent-chalybeous; thorax with 11 black spots ; 
scutellum densely and deeply punctured, with a basal transverse eleva- 
tion, with 8 black spots of which the median longitudinal: pectus more 
obscure, yellow at the coxæ; abdomen yellow, each segment having on 
both sides a chalybeous-violaceous spot, last segment violaceous-black : 
femora cinnabar, apex and the tibim chalybeous: a&ntenns and tarsi, 
black. Head green chalybeous, subimpunctate, shining, tylus more ob- 
scure : antenns black, second joint very minute: thorax sinuate ante- 
riorly, sides oblique, broadly obliquely truncate on both sides posteriorly . 
scarcely so anteriorly, posteriorly (especially on the sides) more punctured, 
shining, chalybeous; adorned with eleven spots of which 3 anteriorly, 
2 basal close together subelongate and 3 on each side placed triangular- 
ly, black: scutellum flatly-produced at the apex, densely and roughly 
punctured especially on the sides, transversely elevated at the base and 
there impunctate, green-chalybeous, adorned with seven rounded spots 

(arranged 2, 2, 2, 1) and an elongate median spot sometimes dilated at 
the base, black : pectus obscurely chalybeous-violaceous, yellow at tho 
coxm : abdomen roughly punctured on both sides, yellow, adorned with 
a black basal spot and obscurely chalybeous, transverse, lateral spots, 
last segment, violaceous-black: femora cinnabar, with apex and the 
tibiw chalybeous: tarsi black. Colour sometimes somewhat golden 
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green, margin of abdomen, weakly violacescent (Stal), Long, 19; 
broad, 9 mill, 

Reported from Madras, Bengal, Bombay, Celebes, Borneo. The 
Indian Museum has specimens from Chandbali (S. coast of Bengal). 


95. Cumsocomt(s EQUES, Fabricius. 


Callidea eques, Dallas, List Hom. i, p. 28 (1851); Walker, Cat. Hot. i., p. 33 
(1867). 

Chrysocoria eques, Stal, Hom. Fabr. i, p. 11, 12 (1868). 

CO. (Chrysocoris) eques, Stal, En. Hem. iii, p. 21 (1873). 

Var. a. Cimes eques, Fabr., Ent. Syst. iv, p. 79 (1794). Tranqnobar. 

Tetyra eques, Fabr., Syst. Rhyng. p. 131 (1803) : Sehiddte in Kréyer’s Tidsskr, 
iv. p. 284 (1842). 

Scutellera eques, Guérin, Voy. La Coquille, Zool. ii, p. 158 (1530). Philippines. 

Callidea eques, Burm., Handb., ii (i) p. 394 (1835); Germar, Zeitschr. i (i) 
p. 112 (1839): Voll, Fauno Ent. l'Arch. Indo-Néer, p. 27 (1863). 

Galostha eques, Am. & Serv., Hist, Nat. Ins. Hàm. p. 33 (1843). 

Var. b. Callidea schwaneri, Vollenhoven, Faune l'Arch., Indo-Néer. p. 26, t, 2, 


f. 7 (1863); Walker, L c. iii, p. 511 (1868). Borneo. 
Var.c. Var. nicobarensis, Atkinson, Proc. A. S. B. p. 13, 1887).  Nicobars. 


Callidea eques, Mayr, Reise Novara, p. 24 (1866).  Nicobars. 

Var. d. Callidea formosa, Westwood. Hope, Cat. Hom. i, p. 15 (1837) ; Germar, 
Zeitschr. i (i) p. 113 (1839). China. 

Callidea dorsalis, White in Gray's Zool. Misc. p. 80 (1842). 

Var. a. Body ovate, above green: a band on the head between the 
antennm emitting a branch up to the base and two small spots, deep 
black: dorsal line on thorax and four spots on each side (3,1) deep 
black: scutellum large with eight deep black spots (2, 2, 2, 1) and the 
dorsal spot anteriorly bifid: abdomen black, margin green with black 
points: feet coerulean (C. eques, Fabr.). Long, 11—13 mill. 

Var. b. Head flat, smooth, green, with the ocular margin blue: the 
eyes and ocelli brown: antennm black, very pubescent, the second joint 
only one-fifth the length of the following : pronotum a little punctured, 
except perhaps on the anterior angles; lateral margins much dilated, 
green or blue, disc golden: scutellum very tumid without a basal eleva- 
tion, much punctured, principally near the anterior angles, a little flat- 
tened at the apex; colour green or golden red with a more or less large 
black spot at the extremity: deep violet beneath, middle of the venter 
black also the tarsi, or venter green with a large discal streak and small 
marginal spots, black. "This variety has the following subvarieties :— 

1. Black spots on the lateral angles of the pronotum. 

2. In addition, a black spot on the anterior margin of the pro- 


notum, 
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3. a T-shaped spot or two small lines on the disc of the scutellum. 

4. Seven rather indistinct spots on the pronotum, scutellum with a 
small median line, two lateral and one anal spot. 

9. Five rather distinct spots on the pronotum and five larger on 
the scutellum (O. schiwanert, Voll.). 

Long, 11-12 mill.: all from Borneo. 

Var. e. nicobaricus, mihi, is represented in the Indian Museum by a 
long series from the Nicobar islands. 

Above shining green; eyes brown; antennw black : pronotum with 
the lateral margins much dilated, semicireularly rounded, edged black ; 
anteriorly with a transverse row of three black spots of which the 
median is largest, triangular, haying its apex pointing hindward ; three 
black spots arranged in form of a triangle at the posterior angles, some- 
times but two, and then with the basal margin black, on which rests a 
median triangular spot with its apex turning forwards and meeting tho 
triangular median spot of the anterior row: scutellum without a basal 
elevation, no discal spot, three black spots on each side andone ai the 
apex: body beneath entirely brassy-green, tinted violet or steel blue, 
especially on the pectus, a small median transverse patch on the ante- 
rior margin of each segment, also the stigmata aud base of anal segment 
violet black: feet of a steel blue, tibime internally sordid ferruginons, 
Long, 11-12 mill. 

Mayr describes what is probably the g of this variety, also from 
the Nicobars, as having the pronotum anteriorly with three black marks 
of which the median is largest, in the middle with two rounded black 
marks and near the posterior margin three like them, of which the 
median is connected by means of a black line with the median mark on 
the anterior border: scutellum shining green, bluish on both sides 
with three pair of blackish spots, of which the anterior nnd median pair 
are rounded, the posterior transverse; the median W-shaped mark is 
wanting and there is hardly any trace of the usual apical black spot : 
the basal segments of the abdomen are for the most part violet and 
somewhat green, the median are green with blackish-violet oblong 
streaks, stigmata violet and base of anal segment black. 

Var. d. Brassy-green, pronotum with the sides reflexed, broader 
than the scutellum, spotted black and with two large, rounded dorsal 

ts, sanguineous; scutellum sanguineous; body beneath and feet 
spam the former spotted black, the stigmata deep blue (OC. formosa, 
Westw.). Body long, 11-12 mill, 

Reported from China. 

Reported from Tranquebar, Malacca, Singapore, Banca, Sumatra, 
Java, Borneo. The Indian Museum has a long series of variety o. from 

the Nicobar Islands. 
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06. CHRYSOCORIB DILATICOLLIS, Guérin. 
Bcutellera dilaticollis, Guérin, Voy. La Coquille, Zool. ii, (2) p. 160, 164 (1830). 


Chrysocoría stollit, Hahn (nec Wolff), Wanz. Ina. ii, p. 39, t. 44, f. 136 (1534). 


Callidea abdominalis, Wostwood, Hope, Cat. Hem. i, p. 15 (1837) ; Germar, 
Zeitschr, i (i) p. 112 (1839). 


Galostha stockerus, Am. & Serv, Hist. Nat. Ins. Hèm. p, 34 (1843). 

Callidea dilaticollis, Dallas, List Hem. i, p. 28 (1851) ; Walker, Cat. Het. i, p. 28 
(1807) : Vollenhovon, Faune Ent. l'Arch. Indo-Néer, p. 28 (1563). 

Callidea stockerus, Stal, Ofvers, K. V.-A. Fórh. p. 389 (1855). 

Chrysocoria stockerus, Stil, Hem. Fabr. i, p. 12 (1868). 

War. Callidea sumatrana, Vollenhoven, 1. c. p. 25, t. 2, f. 0 (1863). 

C. (Chrysocoris) dilaticollis, Stål, En. Hem. iii, p. 21 (1873). 


Above shining blue, more or less greenish : head broad, triangrular ; 
eyes prominulous ; median longitudinal line, black: antennm black, in 
d at least as long as the body, in 9 shorter, two last joints compara- 
tively stout: thorax anteriorly as broad as the head, abruptly produced 
‘posteriorly in a small, fine, rounded dilatation on each side; no depres- 
sion in front, broader than the scutellum and almost twice broader than 
long, surface smooth or very weakly punctured ; with two rows of three 
round, rather large black spots, and the lateral dilatation, also, black in 
the middle: scutellum with seven round, black spots and a large trian- 
gular spot towards the base, very broad im front, a little emarginate on 
the sides and haying in some specimens a small green line in the mid- 
dle ; the posterior spot is placed in the middle and near the tip: thorax 
beneath of a beautiful shining green, with small yellow lines, on the 
sutures: rostrum green, with the base orange: abdomen bright orange 
yellow, with a quadrate patch at the base and the anus black-blne ; 
sides green with two rows of four black dots on each side: femora bright 
orange yellow with their tips, the tibim and tarsi blue-green (Guérin). 
Long, 10—12 ; broad at the base of the scutellum, 54—6 mill. 

Reported from Java, Sumatra, Celebes, Timor, Malacca, Burma, 
India, China. The Indian Museum possesses specimens from Arakan in 
which the abdomen beneath is almost entirely dark brassy-green, the 
dise of the last three segments alone being orange yellow and in this 
respect approaches Var. sumatrana, Voll. 


Genus Lamprocorrs, Stål. 


Hom. Afric. i, p. 84 (1864); Mayr, Reise Novara, Hem. p. 18 (1866) : Stål, En. 
Hom. iii, p. 9, 22 (1873). Includes Sophela, Walker, Cat. Het. i, p. 17 (1867 ). 

Stal distributes the species belonging to this genns amongst the 
subgenera Lamprocoris aud Sophela, both of which are represented in 
India. Third joint of the antennm longer than the second ; tibiæ cylin- 
drical neither flat nor furrowed above: prostethium impressed behind 
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the eyes within the anterior margin which is amplified between the eyes 
and the sternum: anterior margin of the basal angles of the scutellum 
subreflexed ; ventral segments unarmed in the apical angles; near the 
sides, anteriorly and posteriorly, somewhat convex or tumescent, 


97. LAMPROCORIS LATERALIS, Guérin. 


Scutellera lateralis, Guérin, Voy. La Coquille, Zool. ii (2) p. 159, 160 (1830). 

Callidea lateralis, Dallas, List Hem. i, p. 28 (1551); Walker, Cat. Het. i, p. 28 
(1867): Vollenhoven, Faune Ent. l'Arch. Indo-Néerl. p. 32, t. 2, f. 11 (1863). 

L. (Lamprocoris) lateralis, Stal, Berlin Ent. Zeitschr. x, p. 155 (1866); En. Hem 
iii, p. 22 (1873). 


Head rounded at the tip, triangular, punctured, with two longitudi- 
nal grooves in the middle; green, shining, the sides and the space be- 
tween the grooves of a rich Prussian blue: antennm black: pronotum 
and scutellum bluish-green, the former very tumid and very broad be- 
hind, punetured, lateral posterior angles rather prominulous; above and 
anteriorly, with two oblong black spots, placed transversely and tren d- 
ing a little obliquely, towards the tip of a median and longitudinal line 
of which the extremity reaches their level and whioh ends at the pos- 
ierior margin; on each side of this line are three long oblique spots 
which do not reach the posterior margin: scutellum punctured, with 
three transverse rows of black marks, of which five are on the anterior 
margin in the form of a crescent, four towards the middle, of which the 
two median are much the largest, three behind these, almost united by a 
weak brown mark, two more behind these last and often a very small 
transverse spot at the posterior extremity : body beneath is of the same 
colour as above: abdomen with a broad red band, commencing close to 
the base and ending near the anus, it occupies hnlf the first segment, tho 
2.4 and half the fifth segment, and has four black-brown stigmatic dots 
on the margin : feet concolorous : hemelytra brown; wings transparent, 
tip alone infuscate (Guérin). Long, 9—10; broad, 6—64 mill. 

Reported from Java, Sumatra, Assam, The Indian Museum 
possesses a specimen from Sikkim. 


98. Lamproconis ROYLII, Westwood. 


Callidea Roylii, Westwood, Hope, Cat. Hom. i, p. 16 (1837) : Germar, Zeitschr. 
i (i) p. 119 (1839) : Dallas, List. Hem, i, p. 25 (1851); Walker Cat. Het, i, p. 28 
1867). y 
; Var. Scutellera pulchella, Westwood, Royle, Ill. Bot. Him. p. liv, t. 10, f. 6 
; A roylii, Stal, En. Hem. ii, p. 22 (1873) : Distant, A. M. N. H.(5 a.) 
iii, p, 44 (1579). 
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Rufous cupreous or golden, varied with black : pronotum with the 
dorsal line, three spots on each side and the humeral angle, black : 
scutellum with three basal and five apical spots, also a broad lunated 
band in the middle, black, margined green: body beneath greenish ; 
abdomen with black band and on the margins rufous spots (C. Hoylif, 
Westw.). Body long, 9$ mill. 

Brassy or ecerulean-black, shining: dise of pronotum anteriorly and 
posterior margin tinted cupreous or brassy: scutellum, intensely green 
and gold, a transverse basal band and another median oblique (inter- 
rupted in the middle), and three rounded spots (posteriorly and ar- 
ranged in form of a triangle), cœrulean black: scutellum covering 
the abdomen: two basal joints of antennm short, equal, third almost 
twice as long as the second, last longest of all. Long, 10}; broad, 6j 
mill. (S. pulchella, Westw.) 

Reported frem the Himálaya, Bengal, Nepal, Assam. The Indian 
Museum has specimens from Sikkim and Mussoorie. 


99. Lamprocoris OBTUSUS, Westwood. 


Callidea obtusa, Westw., Hope, Cat. Hem. i, p.16 (1837) ; Germar, Zeitschr. i 
(i), p. 119 (1839): Voll, Faune Ent. l'Arch. Ind. Néerl. i, p. 32 (1863) : Walker, 
Cat. Het. iii, p. 510 (1863). 

L. (Lamprocoris) obtusus, Stal, En. Hem. iii, p. 22 ( 1573). 


Golden-green: two anterior spots on the thorax, a dorsal line and 
four other oblique, black: eleven black spots on the scutellum : body 
beneath and the feet, black with a golden tinge; margin of abdomen, 
fulvous, stigmata black (Westw.). Long, 9} mill. 

Reported from Java. 


100. Lawrnoconis sSPINIGER, Dallas. 
Callidea spinigera, Dallas, Trans. Ent. Soc. v, p. 186, t. 19, f. 1 (1849). 
Sophela spinigera, Walker, Cat. Hot. i, p. 18 (1867). 
Lamprocoris (Sophela) spinigera, Stål, En. Hem. iii, p. 22 (1873): Distant, A. M. 
N. H. (5 s.) iii, p. 44 (1879). 

Broadly ovate, rather convex; above brownish testaceous, with 
violet or brassy reflections, very thickly and finely punctured: head 
violet, shining, faintly punctured and transversely wrinkled, the tylus 
darker in colour; eyes brown, ocelli red: pronotum faintly punctured 
with the lateral angles produced into a small acute spine on each side, 
the anterior and lateral margins and in the ¢ the whole anterior por- 
tion, cupreous or violet, shining: on each side, towards the anterior 
margin, is a small transverse fovea, surrounded by a brassy green ring: 
scutellum very finely punctured and faintly wrinkled transversely, 
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especially at the base which is brassy, cupreous or violet : hemolytra 
with the margins pale testaceous : margins of the abdomen projecting 
slightly beyond the scutellum, bright red, crenated, each segment bear- 
ing two small projections or tubercles; abdomen beneath, deep blue 
violet, very smooth and finely punctured, with a strong brassy-green 
reflection; a violet line on the margin of each segment, running be- 
tween the red tubercles ; anal apparatus red, violet at base in d : pectus 
shining violet, punctured; the antero-lateral margins and the promi- 
nent lateral angles, reddish: legs shining violet, finely pilose; tarsi 
black: nntennm and rostrum black, the former covered with short 
hairs. (Dallas)  c,long with membrane 15; 9, 16 mill. 

Reported from N. India, Assam, Sikkim (Ind. Mus.): varies some- 
what in the colouring above and beneath : above often purplish nacreous, 
beneath the disc of abdomen shining red, 


Div. TegrYRARIA, Stal. 
En. Hem. iii, p. 3, 24 (1873). 


Body beneath distinctly convex, generally above and below equally 
convex or below more convex: thorax and scutellum at the base con- 
jointly gradually longitudinally convex, very rarely slightly convexly 
inclined, basal part of thorax somewhat produced backwards between the 
basal angles of the scutellum or the thorax posteriorly gradually round- 
ed between the lateral angles, basal angles very obtuse or rounded : 
venter in both sexes with two stridulatory spots, longitudinally very 
densely and very finely strigose, oblong or elongate, extended through 
at least the fourth and fifth segments, sometimes difficult to distingmish, 
intermediate incisures straight on the disc or biundated, abruptly and 
obtusely subangulately curved at the sides of the disc: orifices very 
distinct (Stal). 

Genus Horea, Am. & Serv. 

Hist. Nat. Ins. Him. p. 41 (1843): Dallas, List Hem. i, p. 5, 89 (1851) : Mayr, 
Reise Novara Hem. p.15 (1866): Walker, Cat. Het., i, p. 55 (1867) : Stål, Hem. 
Afric. i, p. 35, 53 (1864); En. Hom. iii, p. 24 (1873). 

Body nude, above and beneath convex: head altogether convex, 
with a continued median lobe, buccule rather elevated before the mid- 
dle: second and third joints of tho antennm subequal in length, or the 
second a little longer than the third : thorax sexangular, anterior lateral 

gins, distinctly sinuated, lateral angles produced, more or less acu- 
minate, posterior angles rounded, posterior margin straight: scutellum 
ns broad as the abdomen, rounded at the apex, not produced: proste- 
thium dilated anteriorly, covering the base of the antennw: sterna 
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slightly sulcated: disc of venter with two sericeous-shining spots, last 
segment sinuated at the apex: feet somewhat robust, tibise above flat 
. (tal). 


101. Horea cuRcULIONIDES, Herr. Schüff. 

Pachycoria curculionides, Horr. Schäf., Wanz. Ins. iii, p. 106, t. 107, f. 331 (1835) ; 
Germar, Zeitachr. i (i) p. 106 (1839). 

Pachycoris punctulatus, Germar, L c. p. 105 (1839), 

Hotea curculionides, Dallas, List Hom. i, p. 39 (1851); Walker, Cat. Hem. i p. 56 
(1867); Vollenhoven, Faune Ent. l'Arch. Indo-Néer. p. 37 (1863). 

Hotea (Tylonea) curculionides, Stål, En. Hem. iii, p. 25 (1873) ; Distant, J. A. 8. 
B. xlviii (2) p. 37 (1879) ; A. M. N. H. (5 s.) iii, p. 44 (1879). 

Ochraceous, deeply and thickly punctured brown or black, except 
on the vertex and anterior margins of the pronotum where the colour 18 
more yellow: head beneath black, except the borders of the rostral 
groove: eyes and ocelli greyish yellow, the latter very small: two first 
joints of the antennm yellow, the two next brownish and the last, brown : 
the feet are even more punctnred than the body: the tibiw reddish. 
This species varies much in the depth of its brown colour and the punc 
tures more or less strong and black; Germar's H. punctulata is of a 
very deep brown; some specimens have three longitudinal lines on the 
head and thorax less punctured and lighter, and a zigzag transverse 
band on the scutellum, from the most advanced portion of which proceed 
three other light lines which reach the margins (Voll.). Long, 8—9 mill. 

Schiffer's figure shows the upper surface deep brown without spots. 
The Caleutta form has four longitudinal patches of a deeper tolour 
proceeding from the anterior margin of the pronotum, the two median 
are continued obliquely inward almost to the posterior margin where 
they meet. The scutellum has on each side an oblique small oblong 
spot near the base on - each side, and a large subquadrate patch on each 
side beyond the middle, and two at the apex, all of a darker colour. 
Specimens from 'l'avoy and Assam have the same spots more or less 
distiuct. aa 

Reported from Amboina, Java, Sunda, Celebes, Timor, Ternate, 
Sumatra, Assam. The Indian Museum possesses specimens from Tavoy, 
Calcutta and Sikkim, 


102. Horga NIGRORUFA, Walker. 
Hotea nigrorufa, Walker, Cat. Het, i, p. 57 (1867). 
Red, short-elliptical, thickly black-punctured, and with numerons 
amall irregular black marks: head with five irregular red lines, and 


with two longitudinal furrows; antenne black; first joint red ; fourth 
24 








186 E. T. Atkinson— Notes on Indian Rhynchota, [No. 2, 


red at the tip: thorax with a red longitudinal line; sides luteous ; 
angles acute: scutellum with an apical patch, which is not varied with 
black: abdomen luteous along each side: legs red, black speckled ; 
tarsi black : hemelytra brown ; corium red, with black punctures: wings 
cinereous. Var. a. body red, with the exception of the punctures. 
Var. b. like var. a: punctures red, here and there black. ( Walker). 
Body long, 104 mill. l 
Reported from India. 


103. Horra(?) pirrvsa, Walker. 
Hotea (?) difusa, Walker, Cat. Het. i, p. 57 (1867). 


Testaceous, elliptical very minutely punctured: head slightly ros- 
triform, with two black longitudinal lines, which in the forepart are 
accompanied by two slight furrows: thorax somewhat rounded along 
the hind border, angular on each side, contracted in front ; two slight 
and interrupted black lines; a transverse lanceolate ferruginous-border- 
ed mark on each side near the fore border: scutellum witha short 
longitudinal streak on each side, composed of minute black speckles. 
(Walker). Body long, 9} mill, 

Reported from India. 


Div. OpoxroTARSARIA, Stal. 
En. Hem. iii, p. 4, 26 (1873). 


Head longer than broad or equally long and broad: anterior lateral 
margins of thorax anteriorly not, or but very slightly, rounded : pro- 
pleura not, or but slightly, impressed near the lateral margins: orifices 
not distinguishable : second joint of antenne straight. 


Genus ArPHOCORIS, Germar, 


Zeitschr. i, p. 58 (1897 ): Dallas, List Hem. i, p. 5 (1851) : Stil, Hem. Afric. i, 
p. 35, 60 (1844) : Mayr, Heise Novara Hem. p. 13 (1866): Walker, Cat. Hot. i, p. 59 


(1867). 

Body stont, especially beneath convex, narrowly oval or oblong, 
greyish-tomentose : head stout, not margined, very convex, bucculm 
rather elevated : antenne short, somewhat longer than the head: thorax 
sexangular, posterior angles obtusely rounded, lateral angles not promi- 
nent, obtuse : scutellum a little produced at the apex, the produced part 
sinuate or somewhat sinuate at the apex: prostethium somewhat dilated 
at the apex: sterna deeply sulcate: ventral incisures curved (Stal). 





1887.] E. T. Atkinson—XNotes on Indian Rhynchota. 187 


104. ALPHocoRis LIXOIDES, Germar. 

Alphocoris lizoides, Germar, Zeitschr. i, p. 59, t. i, f. 3/1839): Am. & Bery., 
Hist. Nat. Ins. Hém. p. 44 (1813): Dallas, List Hem. i, p. 41 (1551) : Btál, Hem. 
Afric. i, p. 60 (1864): En. Hem. iii, p. 26 (1873) : Walker, Cat. Hot. i, p, 59 (1867). 

d, 9. Oblong, narrow, yellow-testaceous, beneath with feet (ex- 
cept ventral limbus) blackish: above, rather densely and distinctly 
punctulate, with four obsolete fuscous streaks; apex of scutellum sub- 
truncate or slightly sinuate : disc of venter sometimes yellow-testaceous 
and adorned with two black streaks (Stal), Long, 9j—10; broad, 
3—3} mill. 

Reported from North India, Senegal. 


Div. EURYGASTRARIA, Stal. 


En. Hem. iii, p. 4, 29, (1873): Eurygastride, pt., Dallas, List Hem, i, p. 43 
(1851). * 

Differs from Odontofarsaria, in having the orifices distinct: se- 
cond joint of antennre somewhat curved. 


Genus EvunYvGASTER, Laporte. 

Subg. id. Ess. Hém. p. 69 (1832): Eurygaster, St&l, Hem. Afric. i, p. 61 (1864) ; 
Eu. Hom. i, p.18 (1870); iii, p. 29, 30 (1873). Includes, according to Stal ;— 
Bellocoris, pt, Hahn, Wans. Ins. ii, p. 42 (1834) :—Eurygaster, Spin., Ess. p. 365 
(1537); Mulsant & Rey, Pan. Sont. p. 59 1865) :—Tetyra, Germar, Zeitachr, i, (i) p. 
72 (1839): Herr. Schiff. Wanz. Ins. v, p. 45 (1839) :—Eurygaster, subg. Platypleurus, 
Mulsant & Rey, Pun. Scut. p. 59 (1865). 

Body oval or ovate, a little convex above and beneath : head flat or 
very slightly convex; antenn» short, slender: thorax sexangular : 
scutellum with the sides parallel, much narrower than the abdomen, 
leaving the entire costal part of the hemelytra free: abdomen with the 
sides flattened broader than the thorax: orifices extended in a rather 
long furrow, abruptly abbreviated ; sides of mesosternal furrow neither 
carinate nor rugose; tibim furrowed above. In the section to which 
E. maurus, Linn. belongs, the lateral margins of the pronotum are 
straight or somewhat so; the scutellum is marked on both sides at the 
base near the basalangles with an oblong callous spot and the smooth 


longitudinal line is not callous ( Platypleurus, M. & R.). 


105. EcnvoasrER MAURUS, Linnmus. 


E. (Platypleurus) maurus, Stal, En. Hem. iii, p. 30 (1873). 
Tetyra maura, Fallen, Hem. Suec. Cim., p. 12 (1828): Burm., Handb. Ent. ii, p. 
390 (1835): Germar, Zeitschr. i, p. 73 (1839); Rambur, Fauna Andal, ii p. 109 


(1841). 


i 
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Ewurugaster maurus, Am, & Serv, Hist. Nat. Ins. Hém. p. 53 (1543) ; Dallas, 
List Hem. i, p. 48 (1851): Fieber, Eur. Hem. p. 370 (1861): Mulsant & Rey, Pun. 
France, p. 59 (1865): Walker, Cat. Het. i, p. 66 (1867): Stål, Hem. Fabr. i, p. 12 
(1868): Douglas & Scott, Brit. Hem. i, p. 65 t. 2, f. 5 (1865): Saunders, Trans, 


Ent. Boc. p. 119 (1875) : T. Sahlb., K, S, V.-A. Handi. xvi, 4, p. 14 (1878) : Distant, 
Trans. Ent. Soc. p. 415 (1883). 


Var. a.—Cimez maurus, Linn, Fauna Suec., p. 246 (1761): Fabr., Syst. Ent., p. 
99 (1775) ; Ent. Syst. iv, p. 87 (1794). 


Tetyra mawra, Fabr., Syst. Rhyng., p. 136 (1803 ). 

Thyreocoris austriacus, Schranck, Fauna Boioc. ii, p. 68 (1801), 
Odontotarsus maurus, Spin., Ess. Hém. p. 563 (1537). 

Eurygaster cognatus, Westwood, Hope, Cat. Hom. i, p. 11 (1837). 
Var, 6.—Tetyra picta, Fabr., Syst. Rhyng. p. 136 (1803), 
Odontotareus pictus, Spin., Ess. Hém. p. 363 (1837). 

Eurygaster orientalis, Westwood, Hope, Cat. Hem. i, p. 11 (1837). 


This species varies much in size and colour from brownish tawny 
without markings to luteous with stripes and patches of brown. 

Var. a.—Greyish or fuscous, scutellum at the base with two white 
spots (Linn.). Rufous-brunneous, punctured black: thorax with two 
diverging streaks, somewhat fuscous: scutellum with two miuute basal, 
whitish spots, and an elevated median line, paler: beneath obscurely 
luteons, with a black spot before the anus (E. cognatus, Westw.). 
Long, 10} mill. 

Var. b.—Head and thorax obscure, a little irrorated with black: 
scutellum large, obscure; with two callous spots as in T. maura, two 
spots in the middle and a dorsal line bifurcated posteriorly, yellow : 
connexivum spotted fuscous on both sides (T. picta, Fabr.). Fuscous- 
rufescent, punctured black, variegated paler; a slender line from the 
head to the apex of the scutellum and two other oblique lines united to 
it (having the appearance of a triangular scutellum) and a pair of 
larger spots at the sides of the scutellum : beneath rufescent, punctured 
black, especially in the middle of the abdomen (E. orientalis, Westw.). 
Long, 9-10 mill. 

Reported from Europe, Africa, India, Japan. 


Div. OpoNTosckLARIA, Stål. 
En. Hem. iii, p. 4, 30 (1873). 


Body setose or pilose: head transverse, somewhat semiorbicular, 
thorax anteriorly broader than the head, anterior lateral margins dis- 
tinctly rounded : the scutellum very broad: propleura deeply impress- 
ed or excavated towards the lateral margins, the part lying beyond tho 
depression a little deflexed: venter without stridulatory strigose spots ; 
orifices not distinguishable (Sfa/). 
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Genus Ancroconts, Germar., 


Pt., Zoitechr.i (i), p. 46 (1839): BtÀl, En. Hem. iii, p.31 (1873). Includes, 
Irochrotus, Am. & Serv, Hist, Nat. Ins, Hém., p. 39 (1543); Fiobor, Eur. Hem. 
p. 86, 377 (1861); Mayr, Reise Nov, Hem. p. 18 (1866), 

Body thickly clothed with long hairs: lateral margins of thorax 
incised or sinuated behind the middle, between the sinus a deep trans- 
verse impression, 


106. Ancrocomuis rwcisUS, Stal. 
Arctocoris incisus, Btil, En. Hem. iii, p. 31 (1873). 


d. Narrowly subobovate, punctulate, black, turning above into 
ferruginous, greyish-pilose and subtomentose: thorax before the mid- 
dle slightly roundly-narrowed, transversely impressed very distinctly 
in the middle, lateral margins very deeply incised in the middle, anterior 
angles somewhat prominent forwards. The ¢ has on the ventral disc 
of 4th, 5th segments on both sides, a deep black opaque, subimpressed, 
oval spot. Allied to A. lanatus, Pallas, but differs in being smaller, 
narrower, subobovate, narrowed hindwards, thorax only narrowed at 
the apex, lateral margins very deeply incised, not obtusely sinnated, 
and with the bucculw more elevated (Stdl) Long 5, breadth of pronotum, 
3 mill. 

Reported from Bengal. 


Species of uncertain position. 
107. CALLIDEA FASCIALIS, White. 


Callidea fascialis, White, Trans. Ent. Soc. iii, p. 86 (1842) ; Dallas, List Hem, 
i, p. 28 (1851) ; Walker, Cat. Het. i, p. 27 (1807) ; Stil, En. Hem. iii, p. $1 (1873). 

Head short, in front rather blunt, with a large pinkish-violet 
spot, on the side of the two impressed prmocular lines, the space between 
these, being green: first joint of the antenne testaceons at base, green 
at the tip: rostrum reaching the posterior coxm, black at the tip, yel- 
low at the base: thorax with seven black spots; two distant anterior 
ones in front connected by a narrow slightly curved black line: five 
posterior ones, the median, largest, and square, apparently connected 
together at the base by an obscure band, which has a slight pinkish 
hue on the posterior blunt angle of the thorax: legs yellow, femora at 
tip, bluish green, tibim rafescent, ciliated; scutellum convex, posterior- 
ly bent down, blunt at apex, with a semicircular impression at the base, 
deepest on the dorsum ; at the base there is a narrow, transverse black 
band, sinuated on the posterior margin ; a little before the middle there 
is another transverse black band, broadest in the middle beyond which 
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are three spots, one of them subapienl: abdomen beneath, yellow, sides 
tinged with pink, each segment being marked laterally with a black 
spot, the inner sides of which are tinged with green. (White). Body 
long, 11 mill. 

Reported from India, Assam. 


108. CALLIpEA HISTEROIDES, Walker. 
Callidea histeroides, Walkor, Cat. Het. i, p. 28 (1867). 


Blackish purple, short-elliptical, largely punctured: head with 
two longitudinal furrows which diverge between the eyes, space between 
the furrows somewhat ridged in front: nntennm black; second joint 
rather more than half the length of the first: thorax with two green 
stripes, very thinly punctured ; punctures mostly along the fore border 
and along a transverse antemedial furrow; a fusiform, transverse, 
slightly depressed, ringlet on each side in front of the furrow: scutel- 
lum with a green band bordering a transverse furrow which is curved 
on each side to the fore border: abdomen beneath green, with a 
purplish band along the fore border of each segment and with a deeply 
dentate red stripe along each side: legs blackish green; tarsi black. 
(Walker). Long, 8—9 mill. 

Reported from Cachar (Assam), 


109. CALLIDEA GIBBULA, Walker. 
Callidea gibbula, Walker, Cat. Het. i, p. 29 (1867). 


Purplish black, elliptical, thinly and roughly punctured : head with 
two longitudinal furrows, which diverge on the vertex: thorax with a 
very slight transverse furrow, which is curved on each side to the base: 
abdomen beneath, greenish at the tip, and with two deeply dentate 
lateral stripes, which do not extend to the base (Walker). Long, 8—9 
mill. 

Reported from the Panjab. 


110. CALLIDEA SCRIPTA, Walker. 

Callidea scripta, Walker, Cat. Het. i, p. 29 (1867). 

Purple, short-elliptical, largely punetured: head with two longi- 
tndinal furrows, which diverge towards the face and more towards the 
hind border: antenne black; second joint nearly as long as the first: 
thorax with two golden green stripes, which are much abbreviated in 
front, and thence emit two oblique branches towards the hind angles; 
a fusiform transverse cupreous ringlet on each side in front : scutellum 
with a transverse furrow which is curved on cach side to the fore 


di 
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border; four cupreous green-bordered bands: second, third and fourth 
bands connected on each side ; second connected in the middle with the 
third, forked on each side, fourth apical : pectus blue: abdomen beneath 
blue; a purple band on the fore border of each segment; a dentate 
red stripe on each side : legs green ; tarsi black (Walker). Long, 9—10 
mill. 

Reported from Cachar (Assam), N. India. 


111. CALLIDEA CONTRARIA, Walker. 
Callidea contraria, Walker, Cat, Hot. i, p. 30 (1867). 


Gilded green, short, stout, nearly elliptical, rather thinly and 
roughly punctured: head purple in front with two longitudinal fur- 
rows which diverge on the vertex: antennm black; first joint purple ; 
second more than half the length of the firat: thorax with seven short 
purple stripes, in front of which there is a transverse purple spot on 
each side: scutellum with three purple spots near the base, and with 
three purple bands of which the second is interrupted ; three hinder 
transverse spots, one on each side and one subapical: pectus purple : 
abdomen red; under side with a row of black dots along each side 
with a purple disc: legs bluish green; tarsi black (Walker). Long, 
10—11 mill. 

Reported from N. India. 


112, Frrva ARDENS, Walker. 
Fitha ardens, Walker, Cat. Het. i, p. 45 (1867). 


Gilded green, elliptical, largely punctured: head with two longi- 
tudinal furrows, which diverge between the eyes and converge slightly 
on the hind border; vertex purple between the furrows: antennm 
4-jointed (7), black ; first joint reddish at the base: thorax and scutellum 
mostly brilliant reddish cupreous; the former with six purple spots ; 
the latter with eight purple spots; three on each side; seventh elon- 
gated, on the disc near the base; eighth sub-apical: pectus with a trans- 
verse yellow streak on each side: abdomen beneath with a bright pur- 
ple stripe along each side, and with'a yellow patch on the dise : legs 
red; tibiw and tips of femora blackish green; tarsi black: hemelytra 
black; space towards the base, except the costa, cinereous, nearly 
hyaline: wings cinereous, nearly hyaline (Walker). Long, 8j mill. 

r- Reported from India. 


113. CÆNINA VARIOLOSA, Walker. 
Canina variolosa, Walkor, Cnt. Hot. i, p. 82 (1867), 
Aeneous; head with a pale yellow spot on cach side; antennm 
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yellowish, piceous towards the tips: thorax mostly yellowish, with a 
pale yellow border; an mneous band in front, containing two quadrate 
whitish spots, behind which there is an mneous spot; punctures mneous : 
scutellum yellowish, excepting the punctures and a patch on the dise, 
and three whitish spots on the fore border: legs whitish ; femora at the 
base and cox black : corium yellowish, with mneous punctures ( Walker.). 
Body, long, 2 mill. 
Reported from Burma. 


Subfam. PgxrATOMINA, Stal. 
Hem, Afric. i, p. 32, 76 (1804) ; Ofvers. K. V.-A. Fórb. (3), p. 31 (1872); En. 
Hem. v, p. 28 (1876). 

(a). The primary and subtended veins of the hemelytra generally 
close to each other and diverging at the apex, parallel or somewhat so : 
bamus generally absent: scutellum varying in size, generally furnished 
with frena : entire basal margin of thorax touching base of the scutel- 
lum: rostral furrow anteriorly not or but very slightly narrowed. | 

(b). Rostrum extended behind the first pair of coxa, of variable 
length, 1-2 joints elongate, the second entirely or to the greatest part 
extended behind the buccule. | 

(ce). Scutellum generally reaching or extending beyond the middle 
of the abdomen, rarely short, and if so, narrow nt the apex and only 
slightly or very slightly produced behind the frena: membrane mode- 
rate or small. 

(d). Tarsi 3-jointed : tibie generally furrowed above. 

(e). Rostrum slender, more or less remote from the labrum which 
is inserted below the apex of the tylus; rostral furrow anteriorly some- 
times coaretate : buccule usually higher anteriorly, parallel, not united 
posteriorly. 

The divisons of this large sub-family are still only tentative 
and cannot be satisfactorily arranged by any one working only in 

India away from the types. I only give when possible what may be 
considered a probable arrangement after consulting the very consider- 
able literature on the subject. 


Div. Poporanias, Stål. 


En, Hom. v, p. 29 (1876). bi * 
Anterior lateral margins of the thorax produced in a tooth or spine 
before the lateral angles which on this account appear as if sinuate or 
i . entire antenniferous tubercles or a great part prominulous 
beyond the lateral margins of the head, generally acutely produced 
outwards nt the apex; first joint of the rostrum not extended behind the 
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buccule which nre everywhere equally high or posteriorly higher: 
eyes strongly prominulous or slightly stylate: frena sometimes occu- 
pying one-third the length of the scutellum which generally reaches the 
end of the abdomen. 


Genus Scorrmornara, Stal. 


Ofvers. K. V.-A. Fórh. p. 502 (1867): En. Hem, v, p. 33 (1876) ; Horvath, Wien 
Ent. Zeit. ii, p. 165 (1883). 


Body ovate: head somewhat convex, more or less sinuate before 
the eyes; juga flattened, entirely distant, not narrowed before the 
anteocular sinus, not convergiug before the somewhat elevated tylus, 
rounded at the apex or roundly truncated: antenniferous tubercles 
placed below the lateral margins of the head and entirely prominulous 
beyond those margins, acutely produced ontwards at the apex ; bucculie 
continued through, low, everywhere equally high: antenne somewhat 
short, basal joint entirely visible from above, second joint distinctly shorter 
than the third, fifth joint scarcely or only a little stouter than the fourth 
elongate fusiform: rostrum reaching the last pair of coxm : thorax 
transverse, furnished with a gular ring prominulous on both sides in a 
more or less acute tooth, and armed before the humeral angles with aa 
acute tooth: scutellum large, longer than the corium, reaching the 
apex of the abdomen, slightly narrowed behind the base, the basal 
part with frena: prostethium farrowed, the furrow with elevated 
margins: second genital segment in 3 entirely hidden, the third seg- 
ment only visible. (Horvath.) 


114. Scorivormaga AFFINIS, Haglund. 


Scotinophara afinis, Haglund, Stettin Ent. Zoit. xxix, p. 153 (1868) ; Stål, En, 
Hem. v, p. 33 (1876). 


e, Fuscous-lurid, beneath blackish, densely and strongly punc- 
tured ; rostrum, tibi: (base excepted) and tarsi, rufescent ; pronotum 
anteriorly with a very minute annulated tooth, sides subsinuate, lateral 
angles very slightly emarginate : scutellum distinctly truncate at the 
apex, extended to the apex of the abdomen, Closely allied to S. lurida 
Burm. from which it scarcely differs except in the anterior tooth on the 
pronotum being smaller, sides of thorax more distinctly sinuate, and 
thorax somewhat more impressed. Rostrum reaching the last pair of 
coxm: membrane almost hyaline, margin fuacescent: second joint of 
antennm rufescent (Haglund). Long, 9; broad scarcely 5 mill. 

Reported from Rangoon, 

25 
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115. Scormornara LURIDA, Burmeister. 


Tetura lurida, Burm., Nor. Act. Ac, Cos. Leop. Car, Nat. Car, xvi, Suppt. (i) p. 
288 (1834). 


Podops luridus, Gormar, Zeitschr. i (i) p. 64 (1839); Dallas, List. Hem. i, p. 
62 (1851) ; Walker, Cat. Het. i, p. 72 (1867). 
Scotinophara lurida, Stal, En. Hem. v, p. 33 (1876) ; Scott, A. M. N, H. (4 s.) 
xiv, p. 289 (1874) ; (5 s.) Distant, iii, p. 44 (1879) ; Trans. Ent. Soo. p. 415 (1883). 
Fuscous: head small; eyes free, almost stylate; clypeus produced 
forwards, with a distinct groove on each side, in which the antennm lio : 
antennw with l-2 joints of equal length, half as long as the third, 3-5 
joints of equal length, the last incrassate : pronotum narrowed forwards, 
on each side on the anterior angle a small acute spine, a similar one on 
each humeral angle, a weak, transverse furrow beyond the middle ; 
scutellum a little shorter than the abdomen: rostrum, tibiw, and feet 
reddish. (Burm.) Long, 10}; broad, 6; mill, 
Reported from Canton, Japan, Assam. 


116, ScorINOPHARA BISPINOSA, Fabricius. 
Cimes bispinosus, Fabr., Ent. Syst. Suppt. p. 530 (1798). 
Tetyra bispinosa, pt. Fabr., Syst. Rhyng. p. 138 (1803). 
Scotinophara bispinosa, Btàl, Hem. Fabr. i, p. 21 (1868); En. Hem. v, p. 33 
(1876). 

9. Blackish; thorax behind the middle, scutellum, hemelytra and 
broad ventral limbus fuscous-flavescent, punctured ferruginous-black : 
antennm, rostrum, tibie and tarsi greyish flavescent ; last joint of an- 
tennm, fuscous: spine of anterior and lateral angles of the thorax large, 
black, pallescent at the apex. Readily distinguished by the great spines 
of the thorax, almost equally long, pallescent at the apex and the 
anterior lateral margins of the thorax being straight. Head with the 
juga and tylus equally long, anteocular spine moderate: third joint of 
antenns scarcely twice longer than the second: thorax slightly trans- 
versely impressed between the spines of the lateral angles; anterior 
angles with an acute spine turning outwards and forwards, subequal in 
length to the first joint of the antennm; lateral angles with a spiue 
turning outwnrds scarcely shorter than the spines of the anterior angles ; 
anterior margin depressed, anterior lateral margins straight, entire, 
unarmed, somewhat callous behind the middle: seutellum reaching 
apex of abdomen, about 4th basal part somewhat narrowed hindwards, 
thence lateral margins subparallel, posteriorly rounded, apex obtuse, 
subsinuate: tubercle of apical angles of ventral segments distinct, 

id (Stal). Long, 8; breadth of pronotum, 4} mill, 

Reported from Tranquebar, ake 
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117. ScorINOPHARA COARCTATA, Fabricius. 


Cimen coarctatus, Fabr., Ent. Syst. Suppt, p. 530 (1793). 
Tetura bispinosa, pt. Fabr., Syst. Rhyng. p. 138 (1803). 


? Podops bispinosus, Herr. Schäf., Wans. Ins. v, p. 45, t. 158, f. 496 (1839) 
Dallas, List Hem. i, p. 53 (1851). 


Scotinophara coarctata, Stal, Hem. Fabr., i, p. 21 (1868) ; En. Hom. v, p. 33 
( 1876). 


Body oblong, entirely obscure: very slightly shining; head and 
auterior part of thorax, black: thorax on each side with two small teeth, 
one towards the apex, the other towards the base: seutellum coarctate 
on both sides in the middle ( Fabr.). 

d Differs from S. bispinosa, Fabr. in having the thorax anteriorly 
and the head more inclined, thorax scarcely transversely impressed iu 
the middle, teeth of its anterior and lateral angles minute, equal in size ; 


anterior lateral margins straight, slightly rounded anteriorly (Stal). 
Long, 7; broad, 4 mill. 


Reported from Tranquebar, Ceylon, 


118. SCOTINOPHARA TARSALIS, Vollenhoven, 


Podops tarsalis, Voll, Faune Ent. I Arch. Indo-Néer. p. 42, t. 3, f. 8 (1863) ; 
Walker, Cat. Het. iii, p. 520 (1868). 


Scotinophara tarsalis, Stål, En. Hem. v, p. 33 (1876); Distant, A. M. N. H. 
(5 s.) iii, p. 44 (1879). 


—. Body above rather deep brown, covered all over with an immense 
number of small black dots which have the effect of making it appear al- 
most black: head and pronotum covered with a weak yellowish pubes- 
cence: tylus a little more tumid than the juga of which the further angles 
are weakly prolonged : the spine on the sides of the head rather robuat : 
first joint of antenne of au obscure brown, the rest of a light brown: 
eyes blackish ; ocelli rather small: pronotum emargiuate anteriorly and 
with two strong, broad spines at the anterior angles; lateral borders 
weakly widened in the middle, and the lateral angles end in an acute 
point followed by a small notch : scutellum rather flat, a little narrowed 
before the middle and oval at the apex, usually with two glossy yellow 
spots near the basal angles: body beneath, black, punctured, with a 
spare yellow pubescence: rostrum light brown : femora and four first 
tibiw black, posterior with half of the tibim light brown which is the 
colour of all the tarsi: angles of ventral segmonts and margins are 
nodulose (Voll). Long, 6 mill. . 

| Reported from Java, Borneo, Assam. In Assam usnally with legs 
luteous punctured with black. 
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LLY. ScoriwoPHakA OnscURA, Dallas. 

Podops obscurus, Dallas List Hem. i, p.52 (1851); Voll, Faune Ent, l'Arch, 
Indo-Neer. p. 41, t. 3, f. 6 (1863) ; Walker, Cat. Het. i, p. 72 (1867). 

Scotinophara obscura, Stål, En. Hom, v. p. 34 (1876) ; Distant, A. M. N. H. (5 s.) 
iii, p. 44 (1879). 

Above brown, obscure, thickly and rathor finely punctured; head 
rather small, black, narrowed in front; juga longer than the tylus, but 
not meeting in front of it, a small spine on each side in front of the 
eyes: thorax blackish in front, with a short spine at each anterior 
angle, the autero-lateral margins nearly straight, and the lateral angles 
emarginate: scutellam reaching the apex of the abdomen, distinctly 
truncated at the apex, constricted a little before the middle: body be- 
neath pitchy black, very thickly aud finely punctured and sparingly 
clothed with short golden hairs: femora black with an indistinct pale 
band near the apex: tibim and tarsi pale brown: rostrum and antenno 
pitchy (Dallas). Long, 7—8 mill. 

Reported from Assam, Tenasserim, Borneo, Java. 


120. ScoriNoPHARA NIGRA, Dallas, 
Podops niger, Dallas, List. Hem. i, p. 53 (1851); Walker, Cat. Het. i, p. 72 
(1867). 
: — nigra, Stal, En. Hem. v, p. 34 (1576). 

Pitchy black, somewhat obscure, thickly punctured, sprinkled with 
yellowish hairs : head rather long, with a strong spine before each eye ; 
tylus as long as the juga, elevated into a tubercle about the middle : 
thorax gibbous in front, with a faint furrow across the middle; the 
antero-lateral margins reflexed, rounded; a long spine directed for- 
wards, on each side at the anterior margin, and a small one at each 
lateral angle; scutellum as long as the abdomen, contracted before the 
middle, somewhat truncated at the apex, with a small pit in each basal 
angle: outer margin of the hemelytra and the edge of the abdomen 
pitchy red: legs concolorous; tarsi ferruginous: rostrum  pitehy red, 
with the basal joint black: antenne pitchy (Dallas). Long, 74-8 
mill. 

Reported from India ? 

191. ScorINOPHARA SPIniverRA, Westwood. 

Podops spinifera, Westwood, Hope, Cat. Hem. i, p, 16 (1837) ; Stál, En. Hem, 
y, p. 126 (1876). 

Black, coarsely punctured ; head anteriorly attenuated, subtruncate 
at the apex; a porrect spine on both sides before the eyes: pronotum 
scabrous anteriorly, abruptly elevated, sides acutely serrate and furnish- 


P 
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ed with a lateral tooth; posterior augles of the abdominal segmenta, 
acute (Westw.), Long, 8) mill. 
Reported from Bengal. 


122. ScorINOPHARA LIMOSA, Walker. 
Podops limosus, Walker, Cat. Het. i, p. 72 (1867). 


Tawny, punctured, piceous beneath: head carinated: pronotum 
with an obliquely porrect spine on each side in front; hind angles 
forming two acute teeth: seutellum extending almost to the tip of the 
abdomen, much narrower than the breadth of the abdomen which is 
tawny along each side, beneath: femora piceous (Walker) Long, 6-7 
mill. - 

Reported from N. India: the colour distinguishes it from S. nigra, 
Dallas, with which it agrees in structure. 


Genus SronruEconiS, Horvath. 
Wien. Ent. Zeit. ii, p. 296 (1883). 


Body briefly oval: head transverse, slightly convex, gradually 
dilated forwards before the anteocular sinus: juga flattened, entirely 
distant, not converging before the somewhat elevated tylus : antenni- 
ferous tubercles produced outward in a conical spine placed in the same 
plane with the lateral margins of the head ; bucculw continued through, 
low, everywhere equally high: antenum shortish, basal joint altogether 
visible from above, stoutish, second joint much shorter than the third, 
fourth joint somewhat shorter than the third, fifth joint a little stouter 
than the fourth, elongate-fusiform: thorax transverse, anterior lateral 
margins acute, irregularly serrated, furnished with a process behind the 
anterior angle, produced in an acutish tooth before the humeral angles, 
disc transversely impressed in the middle, anterior lobe somewhat 
rugose, furnished on each side with a transverse furrow behind the 
anterior margin which gradually disappears towards the anterior angles 
and there approaches the anterior margin: seutellum large, longer than 
the corium, reaching the apex of the abdomen (g) or nearly reaching 
it ( 9 ), slightly narrowed behind the base, thence slightly amplified ; 
frena short: prostethium furrowed, furrow with moderately elevated 
margins: feet moderate; tibiae furrowed: second genital segment in. ¢& 
entirely hidden, only the third genital segment visible (Horv.). Differs 
from Scotinophara, Stal, in the shorter rostrum and the gular ring with- 
out a tooth on each side: from Amauropepla, Stål, in the head not being 
narrowed forwards before the anteocular sinus, in the tylus being 
somewhat elevated, and in the rostrum being longer. 
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123. SrowrrukCORIS nigeicers, Horvath. 
Storthecoris nigriceps, Horv,, Wien. Ent, Zeit, ii, p. 297 (1853). 


T, 9. Fuscous-testaceous, rather densely punctured fuscous ; head, 
pectus and a very large discal patch on venter, black: juga extending 
distinctly beyond the tylus, gradually a little dilated before the middle, 
obliquely roundly truncated at the apex: spine of the antenniferous 
tubercles, robust, straight, obliquely turning outwards and subacute at 
the tip: the anterior lateral margins of the thorax behind the triangu- 
lar gular process, very slightly rounded and dilated, the obsolete intra- 
marginal furrow parallel with the margins: the'continued median line 
more or less obsolete on the thorax and three callous basal spots on the 
scutellum, pallid: scutellum truncated at the apex ( 3), or rounded @ : 
membrane whitish-hyaline: lateral borders of metastethium aud venter 
broadly yellow-testaceous, punctured black; ventral spiracula and 
small basal spots on the connexivum, black; rostrum, antennm and 
feet, yellow-testaceons, variegated with black, sparingly greyish-pilose : 
third joint of the antenne® more than thrice longer than the second 
(Horv.). Long, 7; broad, 4 mill. 

Reported from the Himalaya. 


Genus AMAUROPEPLA, Stal. 
Ofvers. K. V.-A. Fórh. p. 502 (1867); En. Hem. v, p. 34 (1876). 


Differs from Scotinophara in having the head gradually narrowed 
forwards before the anteocular sinus: the anterior lateral margins of the 
thorax rounded and denticulate: head somewhat flat: tylus not 
elevated. 


124. AMAUROPEPLA DENTICULATA, Haglund, 


Amauropepla denticulata, Hagland, Stettin. Eut, Zeit. xxix, p. 151 (1868) : Stal, 
En. Hem. v, p. 34 (1976). 

J. Oblong, above lurid, beneath black-fuscous, entirely densely 
punctured black ; rostrum and feet sordid flavescent ; membrane and 
wings whitish-hyaline, external margin of membrane hardly favescent ; 
thorax with the sides serrate and lateral angles boradly emarginate, 
Head with tylus shorter than the juga which are hiscent at the apex ; 
bucculm elevated: eyes very prominent, almost peduncalate : ocelli 
placed a little behind ana imaginary line drawn between the base of the 
eyes, twice more distant from each other than from the eyes : antenni- 
ferous tubercles externally spinose, entirely visible from above: first 
and second joints of the antenne subequal, one half the lenyth of the 
third: rostrum short, reaching the middle between tho anterior and 
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intermediate coxm: sides of thorax slightly rounded, irregularly ser- 
rate or denticulate, transversely impressed on the disc; posterior mar- 
gin, straight: scatellum large, reaching apex of abdomen, spathnlate, 
with the sides sinuate, broadly rounded at the apex; frena short: 
abdomen densely punctured; minute tubercles behind the spiracula 
leas distinct: feet moderate, tibim hardly sulcate externally towards the 
apex (Haglund). Long, 10; broad, 5; exp. hemi. 18 mill, 
Reported from Rangoon. 


Genus MELANOPHARA, Stal. 
Ofvers. K. V.-A. Fórh. p. 503 (1867); p. 152 (18683) ; En. Hem. v, p. 34 (1876). 


Differs from Aspidestrophus, Stil, in having the head very slightly 
convex behind the middle, somewhat concave towards the apex, margins 
acute; rostrum reaching the intermediate coxm ; body oval. 


MELANOPHARA DENTATA, Haglund. 


Melanophara dentata, Haglund, Stettin Ent. Zeit. xxix, p. 152 (1808) : Stal, En. 
Hem. v, p. 34 (1876). 


9. Black, opaque, nbove finely, remotely, abdomen more densely, 
punctured; briefly, palely pubescent; rostrum and tarsi, obscurely 
rufescent; thorax anteriorly elevated and marked with gyrated smooth 
impressions; impressed transversely in the middle; anterior angles 
with a very minute tooth, sides rounded and farnished with four small 
teeth, lateral angles with a large acute spine and behind it slightly 
emarginate, Head anteriorly rounded, very slightly emarginate ; juga 
longer than the tylus, contiguons: ocelli situate behind an imaginary 
line drawn between the base of the eyes, twice more distant from each 
other than from the eyes: antenniferons tubercles broad, externally 
strongly dentate, altogether distinct from above: first and second 
joints of the antennm equal, one half the length of the third: buccule 
much elevated, continued through : rostrum reaching the intermediate 
coxm, third and fourth joints equally long, second subequal to them : 
thorax anteriorly with less distinct, smooth, gyrated or tortuous im- 
pressions ; posterior marzin, straight: scatellum broad, rounded at the 
‘apex, not reaching the apex of the abdomen ; sides before the middle 
slightly sinuated ; frena not reaching the middle; membrane slightly 
fuscescent: spiracula and minnte tubercles behind the spiracula, dis- 
tinct: tibie extornally distinctly sulcate (Haglund). Long, barely 9; 
broad, 4} mill. 

Reported from Rangoon. 
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Genus AsripksTROPHUS, Stal. 


Ofvers, K. V.-A. Fórh., xi, p.232 (1854): Frog. Eug. Resa, Ins, Hom., p. 219 
(1853) ; Ofvers. l. c., p. 503 (1867) ; En. Hem. v, p. 34 (1876). 


Body somewhat broadly subovate, subpubescent: head subqua- 
drate, rather convex, somewhat deflexed towards the apex, spinose on 
both sides before the eyes; juga scarcely longer than the tylus, ob- 
liquely truncate or sinuately truncate outwards at the apex, margins 
obtuse: rostrum reaching the posterior coxw; antenne as long as the 
head and thorax together: the thorax transversely, a little sinuate 
anteriorly, subtruncate posteriorly, sides slightly rounded, crenated : 
scutellum as long as the abdomen but half its breadth, slightly sinunte 
on both sides towards the base, broadly rounded at the apex: feet mo- 
derate, basal and apical joints of tarsi equal in length, the intermediate 
very small (Stal). 


126. Asprpesrrorpnus MORIO, Stal. 


Aspidestrophus morio, Stil, Ofvers. K. V.-A. Firh. p. 232 (1854); Frog. Eug. 
"Resa, Ina, Hem. p. 219, t. 3, f. 1 (1859); Vollenhoven, Fauno Ent. l'Arch. Indo- 
Néor. i, p. 43 (1863); Walker, Cat. Het. i, p. 74 (1867). Stil, En, Hem, v, p. 34 
(1876) ; Distant, A. M. N. H. (5 s.) iii, p. 44 (1879). 

Aspidestrophus lineola, Vollenhoven, l. e. p. 44, t. 3, f. 10 (1863) : Walker, 1. c. iii, 
p. 521 (1865). 


Black-piceous, ronghly punctured, sordid ochraceous pubescent and 
silky ; an almost apical ring on the femora nnd the tarsi, sordid yellow- 
testaceous (Stål). Long, 7}; broad, 4% mill. 

d. Head square, rounded in front ; head and pronotum punctured, 
of a very deep brown with a yellowish villosity,. rather close : antenne 
of the same colour: scutellum contracted obliquely on each side to- 
wards the base, pitchy brown, with a spare punctuation on the dise, 
closer towards the borders, weakly yellowish pilose : hemelytra of the 
same colour, rather strongly punctured, with some short, yellowish 
hairs towards the base of the costal border: beneath of a pitchy colonr, 
the sternum with a yellowish villosity ; abdomen punctured, sparingly 
pilose ; each segment has a small round tubercle behind each stigma : 
feet of the same colour as the body, except a small patch beneath almost 
at the end of the femora, and the tarsi which are yellowish-white. 

.). Long, 7j mill. 

(Kel ead du Java, Borneo, Sumatra, Assam. 

A. lineola, Voll. is smaller (6 mill.), of an almost black brown or 
"Mack and is not so pubescent. A small line on the pronotum, n semi- 
circular subapical spot on the femora and apex of antenne, yellow. 
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Div. Harvanta, Stal. 

En. Hem. v, p. 34 (1876) :—Includes Sciocorides and Halydes, pù, Am. & 
Serv., Hist. Nat. Ins. Hém. p. 118, 103 (1843) :—8Bciocoride and Halydide, Dallas, 
List Hem. i, p. 130, 150 (1851). 

Venter anteriorly on both sides with a short transversely rugose or 
strigose streak or with the venter furrowed: head long, rostrum reach- 
ing behind the last coxm: antenne remote from the eyes, third joint of 
the rostrum much longer than the fourth ; eyes strongly prominulous. 


Genus Mecrpea, Dallas. 

List Hem. i, p. 139 (1851); Stàl, Hem. Afric, i, p. 79, 132 (1864) ; Ofvers. K. 
V.-A, Firh. p. 58 (1872) ; En. Hem. v, p. 34, 37 (1876): Walker, Cat. Hot. i, p. 179 
(1867). Includes Cerataulax, Signoret, A, 8, E, F. (2 ».), ix, p. 335 (1851). 

Body somewhat elongate, somewhat depressed: head oblong-trian- 
gular, produced, somewhat convex, juga much longer than the tylus, 
anteriorly gradually nurrowed and converging, or somewhat hiscent, 
lateral margins of the head not flattened ; antenniferous tubercles en- 
tirely visible from above: buccule slightly elevated: eyes globose, 
rather prominulous; ocelli large, on a line with the base of the eyes : 
rostrum reaching the metasternum, inserted towards the apex of the 
head, second joint much longer than the third, about as long as the two 
apical taken together, third longer than the fourth: antenne 5-jointed, 
stontish, gradually stouter towards the base, first joint not reaching the 
apex of the head, second joint as long as or longer than the others, 
three-cornered and somewhat thickened towards the base, fourth joint 
longer than the fifth : anterior lateral margins of thorax obtuse, some- 
what entire or very obsoletely crenulated, slightly sinuated : scutellum 
triangular, much narrowed at the apex, frena extended to a distance be- 
yond the middle : hemelytra scarcely narrower than the abdomen; mem- 
brane with simple veins: mesosternum somewhat furrowed: feet mo- 
derate, femora unarmed at the apex; tibie somewhat furrowed ; tarsi 


3-jointed (Stal.). 
127. Mecrpea rpica, Dallas. 


Mecidea indica, Dallas, List Hem. i, p. 139, t. 3, f. 3 (1851) ; Trans. Ent. Soc. 
(n. s.) i, p. 9 (1852) ; Walker, Cat. Het, i, p. 179 (1851) : Stal, En, Hem. v, p. 38 
(1876). 


9. Pale yellow, thickly and finely punctured; eyes black : scutel- 
lum very long: membrane transparent, whitish: ventral stigmata 
brown: rostrum with the tip black : antenne with the second joint very 
long, more than twice the length of the third, dilated towards the base ; 
4-5 joints shorter than the second, but longer than the third ; fourth 


26 








202 E. T. Atkinson— Notes on Indian Rhynchota. [ No. 9, 
longer than the fifth: nntenniferous 
(Dallas). Long, 102 mill. 

Reported from Bengal. 


Genus DarrApA, Am. & Serv. 
Hist. Nat. Ins. Hém. p. 105 (1843); Dallas, List Hem. i, p. 153 (1851) : Stål, 
Hem. Afric. i, p. 80, 101 (1864) : Walker, Cat. Het. i, p. 218 (1867) : Stal, Ofvera. K. 


V.-A. Fórh. p. 508 ( 1867); En. Hem. v, p. 36, 43 (1876). Includes Udena, Walker, 
l. c. iii, p. 549 (1863). 


tubercles spinous on the outside 


Body oval or ovate: head scarcely or only very slightly convex : 
juga more or less distinctly sinuated at the apex outwards or obliquely 
truncated: bucculw reaching the base of the head, angulated anteriorly, 
nntennm 5-jointed, slender, the first joint not or only very slightly ex- 
tending beyond the juga, not longer than the marginal space of the 
head lying between the eyes and the place of insertion of the antenne : 
eyes globose rather prominulous; ocelli in a line with the base of the 
eyes: rostram extending a little beyond the last pair of feet, first joint 
not or only slightly extended beyond the bucculm: anterior lateral 
margins of the thorax crenulated: membrane with about six simple, 
longitudinal veins: mesosternum carinated: venter slightly sulcated 
at the base: feet somewhat long; tibie broadly furrowed above, first 
pair sometimes dilated (Stal). 


128. DALPADA OCULATA, Fabricius. 

Cimez oculatus, Fabr, Syst. Ent. p. 703 (1775) ; Spec. Ins. ii, p. 347 (1781); 
Mant. Ins. ii, p. 285 (1787); Ent. Syst. iv, p. 99 (1794). 

Halys oculata, Fabr., Syst. Rhyng. p. 181 (1803). 

Dalpada aspersa, Etlenr., Nat. Tijdssk. v. Ned. Ind. xxiv, p. 140, f. 8 (1862). 

Dalpada ocutata, Dallas, Liat Hem, i, p. 184 (1851) ; Walker, Cat. Het. i, p. 2:8 
(1867) ; Stal, Hem. Fabr. i, p. 22 (1868); En. Hem. v, p. 43 (1870) ; Distant, J. A. 
S. B. xlviii (2), p. 37 (1879) ; A. M. N. H. (5 s.) iii, p. 45 (1879). 4. 

Grey: antenns usually as long as the body, fuscous, with two 

white rings ; head, fuscous, immaculate; pronotum greyish or variegated 
fuscous-testaceous, furnished posteriorly with a small, obtuse prominence ; 
scutellum paler atthe apex and at the base, on both sides with a very 
glabrous yellow spot: hemelytra concolorous; wings black: beneath 
yellow witha lateral line, fuscous, and the margins of the abdomen 
variegated fuscous and ferruginous: femora scabrous, pallid, black at 
the apex; tibi# black (annulated yellow), first pair dilated nt the apex ; 
tarsi pallid, black at the apex, fonr posterior feet pale, geniculm black 
(Fabr.) Stål observes that the specimens usually found in collections 
are clouded with fuscous-mneons above, a large smooth spot at the 
basal angles and nearly the third apical part of the sentellum, flaves- 
cent, and the anterior tibiæ are dilated. Long, 15—18 mill. 


Q0 MN CNET 
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Reported from China, Siam, Cambodia, Tenasserim, Assam, Silhat 
Malacca; Penang, Java, Borneo, Sumatra, Celebes, Bouru, Philippines. 
Tho Indian Museum has specimens from Sikkim, Assam, Arakan, 
Tavoy. 


129. DAL AnA vgnsICOLOR, Herr. Schüffer. 


a versicolor, Herr. Schiff. Wanz. Ins. v, p. 76, t. 169 f. 520 (1839) ; vii, p. 60 
Dalpada versicolor, Dallas, List Hem. i, p. 185 (1851); Walker, Cat. Het. i, p. 
220 (1876); Stil, En. Hem. v, p. 43 (1876): Lethierry, Ann. Mus. Gen, xviii, p. 645 
(1883). 

Yellow-fuscous, variegated with bronze or steel-green patches : 
head elongate, tylus extending beyond the juga which form outwards 
two obtuse angles: eyes large: antennm slender: sides of pronotum 
weakly serrated anteriorly, angles acute: two subminiaceous spots at 
base of scutellum of which the apex is long and slender; membrane 
with eight veins of which the outer on each side is indistinct : margin 
of abdomen yellow-ochreous with steel-green spots: beneath pale 
orange with greenish pulverulent outer border and a black longitudinal 
spot posteriorly. Long, 14 mill. 

Reported from Java, India, Burma. 


130. DALPADA CLAVATA, Fabricius. 


Cimez clavatus, Fabr., Ent. Syst. Suppt. p. 532 (1798). 

Halys clavata, Fabr., Syst. Rbyng. p. 181 (1503). | 

Dalpada clavata, Dallas, List Hem. i, p. 184 (1851); Walker, Cat. Het. i, p. 219 
(1867). Stål, Hem. Fabr. i, p. 22 (1868) ; En. Hem. v, p. 13 (1876); Distant, A. M. 
N. H. (5 s.) iii, p. 45 (1879). 

Head porrect, unidentate on both sides: thorax not serrated but 
armed on both sides with a small dull-black clavate protuberance, two 
white dots at the apex: scutellam cinereous at the apex: hemelytra 
spotted fuscous: abdomen flavescent, margin black, spotted yellow 
(Fabr.). 

Closely allied to D. versicolor, H. S., head a little longer, lateral 
angles of pronotum somewhat more obtuse, more thickened and flexed 
upwards; without the somewhat large, smooth, spot on the basal angles 
of the scutellum but at the base near the angles, a small smooth spot ; 
dots more fuscous, less brassy (Stal). Long, 15—16 mill, 

Reported from Tranquebar, Assam. 


131. DarrADA PILICORNIS, Stal. 
Dalpada pilicornis, Stål, En. Hem. v, p. 44 (1576). 
d. Stramincous; head, pronotum, hemelytra, and pectus, distinct- 
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ly and irregularly punctured brassy, an indistinct median streak and the 
apex of the lateral angles of the pronotum less densely punctured, the 
lateral angles of the pronotum rather promiuulous, neither tnmid nor 
rugose; scutellum with a somewhat large, smooth, oval spot on the 
basal angles, third apical part and discoidal streak somewhat smooth, 
sparingly punctured; membrane greyish, veins fuscous: connexivum 
acneous, segments banded with yellow; venter testaceous, sparingly 
punctured fuscous-aeneous, anteriorly subsulcate, extreme angles of 
segments, acneous ; antennm, rostrum and feet pilose, the feet sprinkled 
with fuscous; second joint of the antennw shorter than the third: ros- 
trum somewhat extended beyond the last coxm; tylus and juga equally 
long. d with the genital segment strongly tri-impressed, costate be- 
tween the impressions (Stal). Long, 10; broad, 5 mill. 

Reported from the Nilgiris (Madras). 

132. DaLrADA CONCINNA, Westwood. 

Halys concinna, Westwood, Hope, Cat. Hem. i, p. 23 (1837). 

Dalpada concinna, Stal, En. Hem. v, p. 44 (1876.) 

Groyish-luteous, punctured with fuscous: two black lines between 
the eyes; thorax anteriorly serrate; posterior angles prominulous, 
black; basal angles of scutellum pallid; membrane hyaline, longitudi- 
nal veins fuscous, with some oblong dots scattered between; feet con- 
colorous: sides of abdomen with black spots, a single small white spot 
in the middle. (Westw.). Long, body 14—14} mill. 

Reported from China, India. Dallas unites this with D. clavata, 
Fabr. 


133. DarrPADA NIGRICOLLIS, Westwood. 


Halys nigricollis, West:, Hope, Cat. Hem. i, p. 22 (1837) (2°). 

Halys obscura, West, 1. c. p. 22 (2): Dallas, 1. c. p. 184 (1851). 

Dalpada nigricollis, Dallas, List Hem. i, p. 184 (1851) ; Walker, Cat. Het., i, p. 219 
(1867). Btàl, En. Hem. v, p. 44 (1876). 

$. Greyish Inteous, everywhere punctured with brassy-black: 

slender, longitudinal, median line on the pronotum and four minute 
dots, luteous ; sides of pronotum hardly serrate, posterior angles sub- 
prominulous ; basal angles of scutellum, whitish: membrane pallid, 
with six fuscous longitudinal veins and the same number of interme- 
diate longitudinal fuscous dots: feet luteous, dotted black: base of 
fourth and fifth joints of the antennre, white. (Westw.). Long, 17—18 


from Bengal. 
#4. Smaller than tho 9 : the head and the thorax, blackish : an- 


tenns fuscous, second joint incurved; sides of thorax entire, posterior 
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angles subacute, prominulous, black: scutell fuscous, punctured 
luteous, basal angles luteons ; membrane whitish, the longitudinal veins 
slender with several fuscous dota strewed between them: abdomen 
fulvous with a broad lateral band fuscous, feet lnteons, punctured 
fuscous (Westw.). Long, 12—13 mill. 

Reported from Nepal, India. 


134. Dauraba ArFFINIS, Dallas. 
Dalpada affinis, Dallas, List Hom. i, p. 185 (1851); Walker, Cat. Het. i, p. 219 
(1867) ; Stål, En. Hem. v, p. 44 (1876). 

?. Closely allied to D. nigricollis, Westw. ; body broader, head 
longer, lateral angles of pronotum tuberculose, large, obtuse, whitish at 
the apex: scutellum immaculate at the base, somewhat broad at the 
apex: membrane fuscescent, veins more obscure: sides of the abdomen 
variegated with fulvous and black: antennm fulvous, two last joints, 
fuscous ( Westw.). Long, 17—18 mill. 

Reported from N, India. 


135. DarrADA VARIA, Dallas. 

Dalpada varia, Dallas, List Hem. i, p. 185 (1851) ; Walker, Cat. Het. i, p. 220 
(1867); Stal, En. Hem, v, p. 45 (1876); Distant, J. A. S, B. xlviii, (2) p. 37 (1879) ; 
A, M. N. H. (5 s.) iii, p. 45 (1879). 

d. Greyish-testaceous, punctured black ; lateral angles of the pro- 
notum subtuberculate ; head, pronotum, scutellum, corium and margins 
of abdomen, variegated greenish-aeneous: scutellum with two whitish 
spots at the base; corium rufescent at the apex; membrane fuscescent, 
subhyaline, veins fuscous and the basal spot black: abdomen beneath, 
testaceous, sides punctured and subapical spot, black : feet and rostrum 
testaceous ( Westw.). Long, 18-183 mill. 

Reported from Silhat, Assam: when the pubescene is removed the 
apex of the scutellum is broadly luteous. The Indian museum has a 
specimen from Tenasserim. 

136. DaLrADA ALTERNANS, Westwood. 

Halys alternans, Westwood, Hope, Cat. i, p. 22 (1837). 

Closely allied to D. nigricollis ( 9), Westw.: differs especially in 
having the sides of the pronotum almost straight, oblique, posterior 
angles not prominulous: membrane with six longitudinal veins, fuscous, 
extended almost to the apex, the three internal connected at the base ; 
internal space fuscous; feet with fuscous and luteous rings: sides of 
abdomen with abbreviated transverse, black strim (Westw.) Long, 
16—17 mill. 

Reported from Bengal. 
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XIII.—Natwral History Notes from H. M.s Indian Marine Survey 
Steamer * Investigator, Commander ALFRED CanrENTER, R. N. 
Commanding. No. 4. Description of a new Species of Crustacea be- 
longing to the Brachyurous Family Raninidw.—By J. Woop-MASOoN, 
Esq., Superintendent of the Indian Museum, and Professor of Com- 
parative Anatomy and Zoology in the Medical College of Bengal, 
Calcutta. 

[ Received and Read August 5th, 1885.) 


(With Plate T.) 


LYREIDUS CHANNERI, n. Sp. 
Proc. Asiat. Soc. Bengal, August 1885, p. 104. 


J. Carapace transversely moderately convex, longitudinally blunt- 
ly carinate and slightly arched from near the posterior margin almost to 
the level of the spines marking the commencement of the antero-lateral 
margins, from which level to the end of the rostrum it is slightly con- 
cave; its antero-lateral margins armed with two pairs of long slender 
and acute outwardly and forwardly directed spines, of which the pos- 
terior are nearly twice the length of the anterior pair (the left one of 
which has been broken off early in life and is now only represented by a 
tubercular scar) : its sides parallel from the larger pair of spines back- 
wards to the insertion of the chelipeds, whence they gradually and re- 
gularly converge to the rounded angles of the concave-truncate posterior 
margin ; and rapidly convergent from the same pair of spines forwards 
to about the level of the middle of the 3rd joint of the external maxil- 
lipeds, whence they suddenly run parallel to, or slightly divergent from, 
one another to the ends of the extraorbital spines. The rostrum is 
semi-oval, or, in other words, has the form of a triangle with the apex 
rounded and the opposite sides slightly arched, and, like the eye-pe- 
duncles, is surpassed by the long and acuminate extra-orbital spines. 

Immediately in front of the two small crescentic muscular impres- 
sions near the middle of its length, the carapace is crossed by a faint 
depression, interrupted by the median carina and continued on the 
sides, passing immediately in front of the junction of the finely beaded 

ro-lateral lines with the linea anomurica some distance to the rear 
of the hinder pair of antero lateral spines, and decpening as it goes, to 
the buccal frame ; in front of this depression the puncture of the surface 
is much coarser and thicker than behind it, The antero-lateral margin 
is finely granulated and, with the contiguous subhepatic and anterior 

pleural regions, slightly hairy. Two faint depressions, marking out n 
cardiac region, pass off from the posterior ends of the crescentic im- 





1887.] J. Wood-Mason— Description of Lyreidus channeri. 207 


pressions, extending rather more than half way to the posterior margin, 
and slightly converging as they go; and two oblique elevations, situated 
about midway between the median carina and the postero-lateral mar- 
gins, with which they are parallel, are present on the posterior third of 
the carapace. 

The eye-peduncles have the same form as those of L. tridentatus, 
and reach nearly to the level of the end of the rostrum, bnt the eyes 
they carry are in process of reduction to the condition of those of so 
many Reptant and Brachyurous Crustacea that inhabit the muddy depths 
of the sea, and, moreover, are unequally reduced on the two sides of 
the body, the left being represented by an oval and convex obsoletely 
faceted, thick, and opaque-yellow cornea, situated, as in the typical 
species of the genus, on the outer npex of the peduncles, with the 
subjacent pigment showing through the integument at its base ns n 
dark lead-coloured circumferential band, while all that is to be seen in 
the corresponding part of the right eye isa smooth and very slightly 
convex area marked out by the transparence of the pigment of the 
snbjacent ophthalmic tract. 

The propodite of the chelipeds is armed below with two acute 
triangular spines, of which the distal is twice the size of the proximal ; 
its low dorsal crest ends distally in a small tooth; the cutting process 
of its inner edge is divided into five irregular tooth-like lobules ; 
and its tipis strongly hooked or incurved. The cutting edge of the 
dactylopodite is obsoletely two-toothed. The only armature of the 
carpopodite is a single long and acute spine, answering to the distal of 
the two in L. tridentatus. The meropodite bears a sharp spinule in the 
place of the tubercle seen in the typical species. The dactyli of the Ist 
and 2nd pairs of legs are shorter and broader, particularly those of the 
former, and the crests of the two preceding joints in the former also are 
all more lamellar, the dorsal ones being in addition distally produced to 
sharp teeth. No direct comparison of the 3rd pair of legs in the two 
apecies is possible, as these limbs are wanting in the only specimen of 
the Japanese form available for comparision, bat, judging from DeHaan's 
figure, the two last joints would appear to be much more expanded in 
the Indian one. All the legs are slenderer. 

The third and fourth abdominal terga each beara very sharp re- 
curved spine in the middle line. 

Dr. Giles notes that the animal was in life, except a little brown 
tint in front, of a uniform salmon colour ;" and in the spirit-specimen 
all the upper surface of the carapace iu front of the transverse impres- 
sion, with the exception of the lateral spines, is still darker coloured 
than the reat of the body. 
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The unique example from which the foregoing description has been 
drawn up measures :— 


millims. 

Length of carapace from tip of rostrum to posterior margin ...... 25.0 
T " 5 » to the middle of a straight 

line joining the bases of the posterior spines ........ 8.5 


Length of carapace from the posterior margin to the same straight 

DT ANTECORITTITTICEIOHERTTTTO SELENE dueebé ced E T s 
Breadth of carapace across the parallel-sided  part.................. 14.3 
Breadth of head between tips of extra-orbital spines............... s. 6.0 
Distance between tips of posterior antero-lateral spines ............ 18.0 


Length of posterior antero-lateral spines........ ee eee een eene 5.0 
4 —» Anterior antero-lateral MISERE ETT EET NY XITELIXITXIU 3.0 
»  » genital appendages  ....ceceesecceeceeceeccecsereeceecsecensweees 5.5 
» $4 rostrum, measured from a straight line drawn tangen- 


tially to the bottom of the supra-obital emarginations, 2.0 
„ yw extra-orbital angles, measured from the same straight 
irr MERCI IPTE ETTTETT RIT RU TEST TEILE DIL EE ORI CEP PELLE 3.4 
This interesting brachyuran may at once be distinguished from 
either of the three previously described species of its genus CL. triden- 
tatus, DeHaan, Faun. Jap. Crust. 1850, p. 138, tab. XXXV, fig. 6, d, 
L. elongatus, Miers, Proc. Zool Soc. Lond. 1879, p. 45, both from the 
sens of Japan, and L. bairdii, S. I. Smith, Proc. U. S. Nat. Hist. Mus. 
1881, III, p. 420, from 100 fathoms, off the South Coast of New Eng- 
land) by the conspicuous —— of its earapace, by its bispinose ab- 
by its ially aborted eyes. 
—— Soot ae of it was — up in the trawl from a depth 
of 405 to 285 fathoms with a bottom temperature of 48° to 50' Fahr. 
in the ‘ swatch-of-no-ground,' a deep and narrow valley running north- 
wards from the floor of the Bay of Bengal to within a short distance 
of the shoals lying off the conjoined mouths of the Ganges and 
Brahmaputra, in Lat. 21° 6' 30" N., Long. 89° 20' E. 
EXPLANATION OF PLATE L. 


Fig. 1. Lyreidus channeri, — — — Far 
i tennary, and w. x 2. 
i * SARRAR somites of abdomen, seen from below as they lie closely 
iei applied against the underside of the cephalothorax. « 3. 
4. Dorsal view (to the right) of the abdomen, with side view (to the left) of 
Em spinigerous 3rd and 4th terga. x 3. 
5 d MM views from above, or optio sections in the plane of the fringing 
Velit notes, of the left and right eye-pedancles respectively, to show («.) the 
setae that fringe their two margins up to the corneal membrane on each 
side; (b.) the thickness and the relative development of the cornea, 








1887.] E. J. Jones—On some Nodular Stones obtained by, &c., 209 


which, opaque in both eyes, exhibits an obsenre and degenerate faceting 
in the left, bat is devoid of all traces of faceoff in tho right, the 
shorter and the broader of the two; and (c) the relative amount of 
pigment, represented by the dark shading. x 12, Zeiss" a, Oc. 2, Abbe 
camera. 

Fig. G. "The right chela, x 3, p 

H 7. Lyreidua stenops, n, sp, 9. Dorsal view (to the right) of the abdomen, 
with side view (to the left) of its spinigorons 4th tergum, x 2, 

» HB. The carapace of the same in outline. Natural Size. 

This species may at once be distinguished from ite congeners by its narrow 
metope, its unarmed carnpace, ard its decumbent abdominal spine, A single 
specimen of it, with a male and two females of another species identical with 
the specimen from Japan referred in the above description to L. 3-dentafus, haa 
been received by me from Hongkong from Brigade-Surgeon Hangerford, since this 
paper was written. 
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No. 5. On some Nodular Stones obtained by trawling off Colombo 
in 675 Fathoms of Water.—By E. J. Jones, A. R. S. M., Geological 
Survey of India. 
[Received February 2nd ;—Read March 2nd, 1857.) 
(With Plate II.) 


These nodules were forwarded to the Superintendent of the Indian 
Museum, and by him passed on to the Director of the Geological Survey, 
by whom they were subsequently entrusted to me for examination. 

The results of this investigation, though owing to want of time in- 
complete, are, as will be seen, of considerable interest; and I hope at 
some future time to be able to go into the subject more fully. 

The nodules were obtained during a trawling operation off Colombo 
in water of 675 fathoms, and are stated to have been found associated 
with sand and mud, which formed a hard calcareous crust nt the 
bottom of the sea, and a small quantity of which was forwarded with 
ihe specimens, 

The stones are irregularly rounded, and vary in shape from almost 
spherical to roughly cylindrical with roanded ends. The specimens re- 
ceived varied in size from 1—4 inches in length and 14}—# inch in thick- 
ness. Externally, they are rough and mostly have one or two small 
excrescences of the size of a pin's head, and a few small pittings of about 
the same size; the colour is dirty light grey. 

27 
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On breaking them open, the fractured surface has much the appear- 
ance of an ordinary slate without the cleavage, and is of a much darker 
colour than the exterior. Running along the central line of a long 
cylindrical one which I broke open, there is a narrow vein of a brownish 
colour. 

A microscopic examination of a thin slice shewed merely a confused 
mass of aggregates resembling in their structure that of sphwrulites, 
such as occur in the so-called spherulitic lavas, with the remains of 
Foraminifera and Radiolaria disseminated throughout the mass. With 
ordinary light, little is to be seen except more or less radiating fibrous 
aggregates, but, as soon as the section is observed between crossed 
Nicol's prisms, the whole field is seen to be covered with little dark 
crosses with their limbs parallel to the planes of the prisms, and, on 
revolving the stage, the limbs of the crosses keep the same orienta- 
tion whilst the section revolves. 

It is when thus observed that the aggregates are seen to be entirely 
distinct from one another, as ench cross keeps to its own aggregate, 
and the crosses do not overlap; so that, by revolving the stage, the limit 
of each aggregate can be determined by tracing the path of the outer end 
of one of the limbs of the crosses. 

In the volcanic rocks in which this structure is known, it appears 
to be due to incipient crystallization in a glassy mass; and at first it 
might be supposed that these masses were of igneous origin. This idea, 
however, is untenable on account of the remains of Foraminifera 
(of several species, the most easily recognised of which are the 
globigerinm) and Radiolaria which are sparsely scattered through the 
mass and, in some cases, enclose a sphewrulitic aggregate. 

An indeterminate greenish substance, which probably consists of 
glauconite, is also seen scattered through the mass. 

The only difference that can be detected between the central vein 
and the portion between it and the exterior is that the aggregates in 
the central vein are much larger and the colour brown instead of 
green, and that it is unacted on by hydrochloric acid, which dissolves 
out some calcic carbonate from the other portion. 

As mentioned by Mr. Daly in his letter forwarding the nodules, 
these are very heavy, having a sp. gr. of 3:77 at a temperature of 30° C. 
as against water of 4^ C. 

A qualitative analysis shewed the nodules to consist in great part 
of baric sulphate together with small quantities of caleic and strontic 
sulphates, small quantities of calcic and magnesic phosphates, aluminic 
silicate, calcic carbonate, and traces of iron, sodium, and manganese. 

Not having the time to devote toa complete quantitative analysis, 
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I made, in order to arrive at an approximate estimate of the propor- 
tion of baric sulphate present, a determination of the sulphurie acid. 
in average sample from two ofthe nodules powdered and dried at 
100° C. gave 82:5 °/., of baric sulphate, the whole SO,Ho, being calcula- 
ted as SO, Bao". 

This result is, however, of course too high, as a small quantity of the 
SO,Ho, is combined with Ca. and Sr. in the form of calcic and strontic 
sulphates, though, from the results of the qualitative analysis, it is pro- 
bably not much too high; and we may, I think, safely take 75°/, as the 
percentage of baric sulphate present. 

In order to see whether the material was derived from the mud in 
which the nodules occur, and which also contained Foraminifera, I made a 
qualitative analysis of the mud, and found it to consist mainly of alumi- 
nic silicate, with small quantities of calcic carbonate, some iron, and a 
trace of manganese; there was also a trace of an alkaline earth which 
was not removed by boiling with hydrochloric acid and subsequent 
washing, but this, on spectroscopic examination, shewed itself to be 
lime. 

In spite of the negative result of the analysis of the mud, I am in- 
clined to think, from the presence of the Foraminifera both in the mud aud 
enclosed in the nodules, that the latter have been formed at the bottom 
of the sea either at the spot where they were found or at no great dis- 
tance therefrom, though it is difficult to imagine how the material was 
obtained, but it is possible that a careful analysis of a larger quantity of 
the mud would reveal a trace of Barium, for sea-water contains a slight 
trace of this element. 

I cannot at present call to mind any instance of sphrrulitic 
structure occurring without the aid of heat. 

In volcanic lavas and in artificial glasses, it may be regarded as 
concretionary, or as resulting from incipient erystallisation or devitri- 
fication around certain points or nuclei. The nuclei when they exist 
consist either of a granule or a minute crystal or crystallite, but most 
commonly no nucleus is discernible,” 

In this case, however, it would seem, that it must be due to slow 
segregative action; and, baric sulphate being very slightly soluble in 
water, the deposition would be very slow and may have been to some 
extent crystalline, at any rate sufficiently so to produce the same effect 
as incipient crystallisation from a glassy mass. 

The execution of the accompanying plate has been kindly superin- 
tended by Mr. J. Wood-Mason. 


* Rutley's Study of Rocks, p. 183. 
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EXPLANATION OF Prark II. 


Fig. 1, 2. Tho external appearance, natural size, of some of the nodules. 

Fig.3. A thin slice treated with hydrochloric acid and seen between crossed 
Nicol's prisms; shewing the dark crosses and radiating structure of the aggregates. 

Fig.4. A thin slice showing some of the enclosed Foraminifera as seen by or- 


dinary light; from a microphotograph (Smith and Beck's 1j" obj.) taken in tho Bio- 
logical Laboratory of the Indian Museum, Caleutta. 


— 
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$1. A description of two new Species (i. Phronima Sucephala and ii. Phroni- 
mella hippocephala) of the Amphipod Family Phronimide, with some Remarks on 
the Genera of the Family. 

§ 2. Rhabdosoma investigatoris. 
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B6, Eurystheus hirsutus. 


§ 1. A Description of two new Species of the Amphipod Family Phro- 
nimide with some Remarks on the Genera of the Family. 

The genus Phronima of the division Hyperina and family Phroni- 
mide is a very limited and peculiar one. The species that belong to it 
are remarkable for their bizarre form, and for the circumstance that 
the head is considerably prolonged downwards, like that of a quadruped, 
in a direction at right angles to the long axis of the body. 

The number of joints in the legs nppears to be less than the normal 
seven. This is due, on the one hand, to the coxal plates being fused with 
the pleuron of each segment, and, on the other, to the circumstance that 
the dactylopodite is in most instances very small or reduced to a mere 
rudiment. Spence Bate* gives as a generic character that the 6th 
thoracic appendage (third pereiopod) has the dactylopodite fused with 
the propodite. This is, however, I am inclined to believe, an error, 
arising probably from the want of fresh specimens. Such also appears 


* Catalogue of Amphipodous Crustacea in the British Museum, p. 316. 
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to be the case not only in the sixth but in the two preceding appendages 
of one of the species described below. A careful examination, however, 
of various intermediate examples, furnished by the different appendages 
of the two species that have come under my notice, has satisfied me that 
the dactylopodite is neither absent nor fused with the propodite, but ia, 
in such instances, represented by a minute spine-like body articulated 
to the distal extremity of the propodite, and usually flanked by a pair of 
tiny hairs, which appear again in a more developed form in the similarly 
placed “ dactyloptera"’ which Spence Bate (loc. cit.) describes on the 
dactylo-propodital articulation of P. sedentaria. 

Both my species were taken in the drift (surface) net,—the one that 
has been named P. bucephala, off the Mutlah light in a depth of 15 
fathoms, the other, Phronimella hippocephala, in somewhat shallower 
water off the mouth of the Dhamrá river on the Orissa Coast. Both 
are perfectly colourless and transparent, so that most of the internal 
organs, muscles, &c., can be seen with the greatest facility through the 
integument. The circumstance of my only having obtained a single speci- 
men of each in the surface-net appears to point to their not being nor- 
mally surface organisms. While under observation, living in the tube 
of the net, although perfectly capable of swimming with considerable 
activity, they yet showed a tendency to sink to the bottom and rest 
there. For these reasons, it is probable, that their true habitat is the 
bottom in the localities and depths already mentioned. 

In his recent monograph on the Phronimida,* Claus divides the 
family into two sub-families—the Phrosinine and the Phronimine. 
With the first we have nothing to do, as neither of the species to be de- 
scribed can be referred to this subfamily. Of the Phronimine, he 
enumerates four genera, of which Phronima Latr, is thus defined :— 

“ Body produced, with much narrowed and elongated last thoracic 
segment, with 3 pairs of styloid uropods. Head short, bat elevated, 
with mach produced vertico-oral axis. In the female the anterior an- 
tennm two-jointed, and posterior antennm represented by a globularly 
arched basal joint provided with a short bristle. The mandibular palps 
are wanting even in tbe male. Maxillipedes strongly compressed with 
lanceolate laminw and a conical “tongue” (Zunge). Both pairs of 
gnathopoda slender, with weak, apposed subchele. The 5th pair of 
thoracic appendages provided with slender apposed shear-like forceps. 
Three pairs of gill-sacs on 4th, 5th, and 6th thoracic segments," 

Now, the family, so far as it is known, is of such variable charac- 
ter that each new addition to its numbers appears to require a genus to 


© Arbeit, nua d. zool, Inst. d. Univ. Wien u. d. zool. Stat. in Triest, 1879, LI, 1. 
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itself; and to the genus, as thus limited, neither of my forms can be 
said perfectly to agree. 

To the less limited genus of Spence Bate, hewever, one of them 
corresponds in every point, but it differs from the genus as defined by 
Claus in the following points :— lst., in my one female specimen, I can 
make out no trace whatever of inferior antenne ; 2nd., the subchela of the 
"5th" (6th) thoracic appendage cannot be said to be slender, the fixed 
ramus being very stout and almost quadrate; 3rd., there are two extra 
small gill-sacs on the 2nd and 3rd thoracic segments, a character ex- 
tremely abnormal, but of the reality of which I carefully satisfied myself. 
To avoid, however, the necessity of manufacturing a new genus, I 
describe itas a member of the genus Phronima, as defined by Spence 
Bate, under the name of P. bucephala, 

With the second of the species to be described the case is differ- 
ent, as it will not fit into any genus, whether the Phronima of Spence 
Bate, or the genera distinguished by Claus, namely, Phronima, Phroni- 
mella, Phronimopsis, and Paraphronima. Of these the species comes 
nearest to the definition of Phronimella, which is thus given by Claus :— 

“ Body much produced, entirely transparent, with but two pairs of 
style-shaped uropods, head short, with high-arched upper surface, 
vertico-oral axis much produced. The two front segments united 
without suture. Mandibular palps wanting even in the male. Tongue 
(Zunge) of the maxillipedes reduced to a wart-like excrescence. Both 
pairs of gnathopods slender with weak apposed subchelw. The third 
pair of thoracic appendages somewhat smaller, the fourth much pro- 
duced. The fifth pair of legs with a much produced apposed pair of 
subchelw. Three pairs of gill-sacs on the 4th, 5th, and 6th thoracic 
segments." 

With this definition, the specimen agrees in the very important 
detail of possessing but two pairs of style-shaped uropods, and in nearly 
every other item save in this that, in our species, the “3rd ™ (4th) 
thoracic appendages have the unfortunate peculiarity of being the longest 
and almost the largest of the whole series, instead of being smaller. A 
minor difference is that the two first thoracic segments, although united, 
shew signs of a short, but perfectly distinct, suture between their pleura, 

On this account, one is reduced to the alternatives of either widen- 
ing the range of Phronimella by cutting ont the character referring to 
the third thoracic agpendage, or of making a new genus. The making 
of new genera is an expedient which should, I take it, be avoided when- 
ever possible, so that I prefer to adopt the former alternative and to 

describe the species as Phronimella hippocephala. 

I will now proceed to the description of the two species. 
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(i) PHRONIMA BUCEPHALA, n. sp., Pl. TIT, Figs. 1 & 2. 


Head large, and broad at the top, which is almost completely 
occupied by the regularly arranged series of componente of the apical 
eyes. "These latter, though essentially paired organs, very nearly blend 
in the middle line, so that only a small space in that situation is 
unoccupied by their visual cones. The dorsal aspect of the head forms 
a large, transversely oval shield, which is separated from the anterior 
and lateral surfaces by a distinct horizontal fold. The portion of 
the head below this forms a truncated cone, tapering from the shield 
like vertex to the mouth, which is placed on the truncate (ventral) 
aspect; the whole presenting a curious resemblance to the head of a 
buffalo, which is further heightened by the circumstance that the 
maxillipedes, lying along the posterior aspect of the truncated cone, 
present an outline much like the large fleshy fold behind the lower jaw 
of that animal. The lateral eyes are placed on the lateral aspect of the 
head, immediately below the fold that separates the lower truncate 
portion from the oval apical shield. Their component cones, like those 
of the apical eyes, are regularly arranged, but are somewhat widely 
separated, so that there is no true faceting, although a close approach 
to the true compound faceted eye is attained, 

The antennules are short and two-jointed; the first joint abont a 
quarter the length of the second, which is of clavate form, and termi- 
nated by a tuft of fine, short hairs: the entire length of the organ being 
a full third less than that of the conical portion of the head. 

The antenna are obsolete. 

The gnathites are somewhat small and are articulated to the in- 
ferior or ventral aspect of the truncated cone. Only enough was seen 
of them to establish their being quite of the usual type, without any 
salient peculiarities, and that the mandibles are anprovided with any 
appendage. An unfortunate lurch of the ship spilled the portion of the 
dissection containing them as they were being separated for the pur- 
pose of drawing. 

The thorax, as seen from above, forms with the cephalic shield a 
pear-shaped body ; its five anterior dorsally visible segments being very 
broad, the penultimate tapering rapidly, and the last being very long and 
narrow. The first two are short and hard to distinguish from each 
poet the £horacic appendages, with the exception of the anterior 
gnathopodn, nre provided with branchinl sacs, but the last two of these 
greatly exceed the rest in size. lst gnathopod about one-sixth the length 
of the body. The dactylopodite very minute and claw-shaped, its 
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articulation with the propodite flanked by a pair of minnte flattened 
hair-like bodies. The propodite is simple, slightly falciform, its poste- 
rior border fringed with fine, short, stiff sete. It forms, in conjunction 
with the prolonged postero-inferior angle of the carpopodite, a somewhat 
incomplete subchele. The meropodite and ischiopodite are short and 
triangular, and the basipodite is stont and cylindrical, forming more 
than a third of the length of the appendage. The 3rd thoracic append- 
age, or 2nd gnathopod, is of generally similar form to the preceding, 
but is longer and slighter, equalling a fourth of the whole body length. 
The subchela, too, is even less perfect, the prolonged postero-inferior 
angle of the carpopodite amounting to little more than a stont spine. 
The 4th and 5th thoracic appendages, subequal and closely resembling 
each other, just equal the combined head and thorax in length, the 
anterior being slightly the longer and stouter. In both, the dactylopodite 
is minute and claw-like, propodite and carpopodite subequal and 
cylindrical, but stouter, and a third shorter than the two preceding 
joints, the ischiopodite short and triangular, and the basipodite long, 
eylindrical, swelling somewhat at its distal extremity, and forming 
quite a third of the length of the whole limb. The 6th thoracic append- 
age is by far the strongest of the series; it is, however, considerably 
shorter than 3rd and 4th, being as long only as the thorax. The 
dactylopodite is represented by a mere rudimentary spine. The propodite 
forms a stout curved claw which, in apposition with the inferior border 
of the carpopodite, forms a powerful subchela. The carpopodite is 
triangular, its inferior border being nearly as long as the lateral. The 
antero-inferior angle is prolonged into a powerful spine, and the inferior 
border is armed with three dentations, between which are a correspond- 
ing number of small, isolated tufts of hairs. The meropodite and 
ischiopodite are short and quadrangular, and the basipodite, forming 
fully half the length of the limb, is stout, cylindrical, and strengthened 
along its posterior border by a narrow buttress. The 7th and 8th thoracic 
appendages are alike in plan, the former being, however, decidedly 
the smaller, especially as to the basipodite, which is much longer and 
stouter in the 8th appendage. In both, the dactylopodites are minute 
and claw-like, the propodites of an elongated pyriform outline. The 
carpo- and meropodites cylindrical, the ischiopodites short and triangu- 
lar, and the basipodites spindle-shaped. 

Abdomen narrow, tapering, depressed rather than compressed, 
the firat three segments long, diminishing from before backwards, the 
first nearly equalling the long last thoracic segment in length, the third 
being but half its length, The last three together only equal the 2nd in 


length. ; 
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The first three abdominal appendages are of the usual amphipod 
type, the first and third being subequal, the middle one slightly the 
longest. The last three abdominal appendages are alike in plan, and the 
fourth is the longest. They consist of a long cylindrical basal joint 
provided with a pair of lanceolate rami with serrate margins. The 
penultimate pair are the shortest of the three and the last but little 
inferior to the fourth in size. The basal joint of the fourth has the 
appearance of being composed of two joints; such an arrangement is, 
however, from a morphological point of view, so improbable, that, 
althongh it is represented in the drawing, I have hesitated to describe it 
as such. Both sides, however, appeared alike. 

The telson appears obsolete. 

The unique specimen is certainly a female, but the unlucky accident 
to the dissection prevented my dissecting out the generative organs. 

Its actual length was 5°75 mm. 


(ii.) PuHRONIMELLA HIPPOCEPHALA, n. sp, Pl. IIT, Fig. 3. 


The second species differs from the first in many important points, 
Speaking generally, it is, both as to body and limbs, if I may use the 
expression, a much more lanky species. 

The head somewhat resembles that of a horse in shape, but the 
resemblance is not nearly so striking as that of the first species to the 
hend of a bull. It is not so broad at the top, and no fold surrounds it ; 
so that the appearance of a cephalic shield is not produced: its dorsal 
aspect is covered with a large, widely separated pair of apical eyes. 
The lateral eyes are situated low down laterally, of medium size, 
and of the same structure as in the first species. 

Both antennules and antenne are present; the former, much the 
larger, consist of a three-jointed peduncle and a flagellum of eight 
or ten short segments, total length equal to a third of the body exclusive 
of the head. The first two joints of the peduncle are short, while the 
third, of dilated spindle-shaped form, makes up more than half the 
length of the organ. Near the distal extremity it is provided with a few 
short, flattened hairs, The flagellum is quite naked with the excep- 
tion of one or two small hairs on the last joint. 

The antennae are little more than half the length of the antennules 
and consist of a peduncle formed of three short joints and a naked 
tapering flagellum as long as that of the antennule, the proximal arti- 
culations of which are ill-marked. 

Being unwilling to destroy my only specimen, the gnathites and 
maxillipedes were not closely examined: they appeared to resemble very 
closely those of the first species. 

28 
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The thorax is long, narrow, depressed rather than compressed, 
the first two dorsally visible segments scarcely separable. The third 
has the inferior angle of its pleuron produced into a sort of triangular 
spine, overlapping the second. The fourth and fifth, of nearly equal 
length, form the widest portion of the body; the sixth longer and 
narrower than these; and the last, the longest and narrowest of all, 
is provided behind with a spine on either side of the middle line and 
has this posterior border considerably  everted, so as to admit of 
hyperextension of the abdomen on the thorax. 

The 5th, 6th, and 7th thoracic appendages are provided with 
branchial sacs, the hindermost being the largest. In the gnathopoda, the 
coxal extension of the pleura is considerable, and extends well below the 
level of any of the rest. The gnathopoda are on the same general plan 
as those of the first species, but are much longer and more slender, and 
their subchele are far less developed, being represented, in the anterior 
of the two, by a process some distance from the inferior extremity of the 
carpopodite, and, in the posterior, by a small projection half way along 
its length (this is if anything somewhat exaggerated in the drawing). 
The 4th is considerably the longest of all the appendages. It is, 
however, very slender, both the 5th and 6th exceeding it in stout- 
ness. It equals in length the thorax and first two segments of the 
abdomen, and to all appearance consists of but five joints, the dacty- 
lopodite being represented only as a minute hair-like body. The 
propodite is very long and tapering, forming nearly a third of the length 
of the limb. "The carpopodite, meropodite, and basipodite are long and 
cylindrical, and the ischiopodite is short and quadrangular. The 5th 
closely resembles the preceding, but is shorter than it by the length of 
the basipodite, the carpopodite being less than half as long as that of the 
Srd. The postero-inferior angle of its ischiopodite is prolonged into a 
spine, and the posterior border of its much stouter basipodite is armed, 
along the distal half of its posterior border, with three strong serrate 
spines. The 6th is considerably the stoutest of the series, aud equals 
the thorax and first segment of the abdomen in length. The dactylopodite 
is represented only by & minute hair-like body, the propodite, long and 
falciform, the carpopodite, a long flattened body, the opposible inferior 
border of which is but of small extent, is armed along its anterior 
border with six powerful serrations, so that the extremity much more 
resembles the sabre of a Squilla than a subchela, "Tho mero- and ischio- 
podites are short and triangular, each having the anterior border armed 
with two serrations. The basipodite, cylindrical above, is three-sided 
below, each border ending in a strong spinous process, in addition 
to which the anterior border is armed with three stout, and the postorio 
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with two smaller, serrations, The 7th and 8th are alike in all respects, 
save size, tho hinder being the larger. With the exception of the 
short triangular ischiopodites, all the joints are cylindrical, The longer 
of the two barely equals the abdomen in length. In both the dactylopo- 
dites are minute and hair-like. 

The abdomen is slightly shorter than the thorax, the segments 
diminishing in length from before backwards. The anterior extremity 
of the first segment, where it joins the thorax, is much constricted, the 
broadest part of the region being across the second segment. The last 
three segments together barely equal the third in length. 

The three anterior abdominal appendages are of the usual type, the 
middle one being the largest and the hindermost, the smallest. The 
fourth consists of a cylindrical basal joint nearly as long as the third 
abdominal segment. It is provided with two lanceolate entire-margined 
rami, the outer of which is slightly the larger. The fifth is represented 
only by a short bud-like rudiment. The last closely resembles the 
fourth, but is somewhat shorter, and its rami are equal. 

The telson is rudimentary. 

A single specimen measuring about 7 mm. in length. 

S 2. RHABDOSOMA INVESTIGATORS, n. sp, Pl. IV. 

This species presents a close resemblance to R. whitei and R. 
armatum, forms which have recently been demonstrated to be male and 
female of one species by Claus,” by whom, as also by J. H. Streets,f they 
are well described. The two must accordingly now stand as Æ. armatum 
(Milne-Ed wards). 

After comparing the present species with the above descriptions, 
I am inclined tothink that it is a distinct form, more especially as 
the animal was obtained, although at some distance from the land, 
from the shallow muddy water about the Palmyrus shoals. Still, the 
resemblances are so numerous that the shortest way of describing the 
new species will be to enumerate the differences from the above quoted 
descriptions of It. armatum. 

Two specimens, one male and the other female, were obtained ; 
the latter being that shown in the figure. It is probably an adult, as 
the brood-pouch, although empty, is well-marked and of considerable 
5170. 
The differences, described from the female as the more complete 
specimen, are as follows.—1. The head is shorter, not equalling (rostrum 
included) one half the total length of the body. 2. The mandibular 


® Arbeit. aus d. gool. Inst. d. Univ. Wien. u, d. zool. Stat. Triest, 1879, II, £. 
A Proo. Acad. So, Phil., 1878, pp- 287—290. 
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palp is longer, exceeding in length considerably the first joint of the 
inferior antennm. 3. Spence Bate (Cat. Amphipodous Orust. Brit. Mus. 
1862) describes R. whitei as “ having the coxa of first pair of gnathopoda 
produced to an obtuse point": this is wanting in our species. 4. All 
three of the authorities agree in describing considerable differences 
between the Ist and 2nd gnathopoda in size, length, and formation: 
in the present species these are subequal and very closely resemble 
each other. 5. Spence Bate describes the pereiopoda (last 5 thoracic 
appendages) as gradually increasing in length posteriorly, the fourth 
pair longest, the fifth obsolete. In our form, the third is longer than the 
fourth, aud the fifth, although either obsolete or destroyed in the male, is 
represented by a club-shaped basipodite in the female. 6. The same 
writer also gives the last three abdominal appendages as differing con- 
siderably in length, the last being the longest, while in our form they are 
subequal, the first being a trifle the longest. 

Length of male 2:5 c. m., of female 4'9 c. m. 

The male differs further in the inferior antenne being much shorter, 
and the mandibular appendage correspondingly diminished. 

I append a table of measurements from Claus of R. armatum ; and 
a comparison of the corresponding measurements of the present species 
in an adjacent column is, I think, alone sufficient to establish the specific 
distinctness of the two forms. The measurements are in millimeters. 


R. investi- 
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In the male specimen of our species the rostrum is very much 
broken, in the female itis nearly complete, The specimens are preserved 
in the Indian Museum. 

S 3. AMPHIPRONOE LONGICORNUTA, n. sp., Pl. V. 


Three specimens of the small amphipodous crustacean to be de- 
scribed below were taken in the drift-net in the clear but shallow water 
of the Mergui Archipelago. 

It probably has its proper habitat at the surface, as it swims easily, 
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though with no great speed. Its most salient peculiarity is the immense 
length of the rigid 5-jointed antenne, which are much longer than in 
any form hitherto described, and are carried folded up and directed 
obliquely downwards and forwards in front of it. 

The total length of the body is 6'5 mm., and the animal is opaque, 
of a pale pinkish brown tint, and plentifully sprinkled with deep mad- 
der-brown pigment spots, which are most numerous on the pleura and 
coxmw of the thorax, and on the entire surface of the 2nd and 3rd 
abdominal segments. 

It is stoutly built, not markedly compressed, 

The head is large, its length, depth, and breadth each equalling 
rather less than ith the body length; its entire upper and lateral 
surfaces occupied by the large regularly faceted eyes, and ita anterior 
inferior aspect deeply hollowed for the reception of the antennules aud 
of the first joint of the antenna. 

The thorax forms the broadest and deepest part of the body, but its 
segments are short, so that its entire length is but {th longer than 
the head. The coxal plates are united to the pleura, without any very 
obvious suture, and the first and the last two segments have their 
terga ankylosed. 

The antenne and antennules are formed on almost exactly the same 
plan as those of ZAabdosoma. On looking at the latter genus, one is in- 
clined to be led to the conclusion that the curious antennm have been 
evolved to enable the animal to reach out beyond the enormously pro- 
longed rostrum and cephalon generally, which latter formation together 
with its generally slender form certainly suits the attainment of a high 
rate of speed. The present species, however, demonstrates the danger of 
such hasty deduction, as we have here the antenne of even greater 
proportional length than in Rhabdosoma, while the head aud body 
generally are short and stout and the entire plan of its structure is 
adapted for strength rather than speed. 

The antennules, when at rest, are almost completely hiddon within 
the depression of the antero-inferior face of the cephalon, the tip 
of the flagellum only being visible; they consist of a three-jointed 
peduncle of peculiar form (Fig. 2.) and a three-jointed flagellum (Figs. 2. 
& 3.). The basal joint is articulated to the recessed surface of the 
cephalon, close to the middle line, at a point about even with the 
middle of the eye. The first two joints are short and compressed 
and qradrate, directed obliquely downwards and forwards; the third 
joint is much larger, and is much compressed, so that, seen from 
below, it appears merely slightly clavate, viewed laterally, it is seen 
to be broad and of falciform outline, curving round, so that its distal 
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border comes to be directed upwards and forwards. Its convex border 
is thickly clothed with a multitude of very fine, soft, flexible hairs, 
regularly arranged in distinct, but closely placed, transverse rows. The 
body of the joint is filled up by a large ganglionic mass, which appears 
to send off branches to the bases of the hairs. The flagellum (Fig. 3.) is 
extremely small in proportion to the pedunéle, and consists of three 
joints, subequal in length, compressed, and diminishing progressively in 
breadth, so that the last joint is cylindrical; the first joint is provided 
with a circlet of soft clavate or spindle-shaped flattened hairs not so 
long ns, but considerably broader than, those of the distal joint of the 
peduncles. The second has a similar pair of hairs springing from a de- 
pression on its distal aspect, while the last joint, which presents two 
slight constrictions in its length, is free from hairs, with the exception 
of three stiff tapering auditory bristles at its extremity. The entire 
organ is less than a millemeter in length and is so articulated as to be 
capable of flexion and extension only, no lateral play being practicable. 

The antenne take their origin a little behind, but much external 
to, the antennules, so that their first joint is placed close to the wall 
of the recess, and, in their habitual posture, they are completely hidden 
from the outside, The first joint reaches quite to the front of the recess, 
so that, to the casual observer, the second appears to be the first joint 
of the appendage, and to take its origin considerably in front of the 
antennules. "The 2nd, 3rd, and 4th joints are carried folded sharply upon 
one another and the 2nd and 3rd of them are each half as long as the 
animal exelusive of the last two abdominal segments; the fourth is 
slightly shorter and the fifth very short: the proportional length of the 
5 joints being as 25 : 67: 67: 60: 3; and the whole length of the organ 
being a little over 9 m.m., or about lj times the length of the body. 
Each joint is thickly clothed with extremely fine short hairs, too small 
to be visible except under very high amplification. The musculature of 
their appendages is peculiar. In the first joint, a pair of powerful 
muscles, flexor and extensor, are located in its proximal two-thirds, and 
‘act by means of two distinct tendons on the second joint. In the re- 
maining articulations, the muscles are confined toa small part of the 
distal extremities, which are dilated for their reception, the muscles 
in each case being in pairs so that no lateral motion is obtainable. 

The mouth-organs appeared to be very rudimentary, but were not 
closely examined. | 

The 2nd and 3rd thoracic appendages (gnathopoda) ‘are short and 
stout and can scarcely be made out in the usual position of the animal, 
being carried folded closely against the ventral surfaco of the, body. 
"They closely resemble each other, differing only in the more anterior 
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being stouter with its basipodite shorter than in the hinder; they are 
provided with a curious complex subehela (Fig. 7.). The dactylopo- 
dite forms a stout sharp claw and is articulated to the propodite by 
a movable joint acted on by powerful muscles. The propodite consists 
of a stout cylindrical curved body so bent that its posterior border ia 
apposed to the prolonged inferior border of the carpopodite. This 
posterior border is armed with a strong flat plate provided with a 
toothed cutting edge. The carpopodite is stont, compressed, and 
quadrangular, and has its infero-posterior angle prolonged into a sharp 
process. The posterior half of this border is formed by a thin plate with 
a toothed edge, opposable to the smaller plate on the propodite. In 
extreme flexion, these two plates overlap cach other, the carpopodital 
plate passing inside that of the propodite; all the remaining articula- 
tions are compressed, but broad and strong, the meropodites are short 
and triangular, the ischiopodites short and quadrangular. The basi- 
podite of the 2nd gnathopoda is as long as all the other articulations 
together, while that of the first is but $ as long; in both, the articn- 
lations are curved forwards and extremely stout. A cord-like glandular 
body runs through the middle of each of these appendages ending in 
the base of the propodite. It is difficult to be certain as to the point of 
exit of its duct, but this was doubtfully made ont as opening near the 
angle between the two limbs of the subchela. The muscles of these 
appendages are large and distinct, each joint being provided with a 
flexor and extensor; in the two distal articulations, the flexor is by far 
the more powerful, but in the next the two are nearly of equal strength, 
while, of the muscles contained in the basipodite, the extensor is the 
more powerful, and its tendon, passing through the ischiopodite, is 
inserted into the base of the meropodite, being reinforced by only a 
small slip taking origin from the former joint, while only a small 
accessory slip of the extensor contained in the basipodite is inserted 
into the ischiopodite. The 4th and Sth thoracic appendages are cylin- 
drical and of the usual ambulatory type; they are subequal, slightly 
exceeding the thorax in length, but the fifth is slightly the stouter of the 
two. The 6th and 7th are like the two preceding appendages, save that 
their basipodites are strengthened by strong buttress-like developments 
of their anterior and posterior borders ; the 7th but little exceeds the 5th 
in length ; but the 6th is the longest of all the thoracic appondages, equal- 
ling the thorax and the first abdominal segment in length. The 8th tho- 
racic appendage is peculiar, its basipodite is formed on the same plan as 
those of the sixth and seventh, but is shorter, and if anything broader, so 
that ita outline approaches the circular, and its remaining joints are 8o 
short that together they do not equal the breadth of the basipodite. 
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The first three abdominal appendages are subequal and are of quito 
the usual amphipod type, but are rather short. The three remaining 
(Fig. 8) abdominal appendages differ greatly in length; the Ist has 
the protopodite as long as the basipodite of the longest thoracic append- 
age; its two rami are foliaceous, the inner slightly exceeding the outer 
ramus. The 5th is but half the size of the 4th, and the irregularity of 
its rami is more marked, while the last appendage is but half the length 
of the penultimate and has its inner ramus nearly twice ns long as the 
outer. 

The animal agrees well with all the characteristics of the genus as 
given in Spence Bate, though the 8th thoracic appendage would perhaps 
be better described as stunted than as rudimentary. ' 


S 4. LESTRIGONUS BENGALENSIS, n. sp., Pls. VI. & VII, 


In looking over the literature referring to the genera Lestrigonus 
and Hwyperia, it becomes increasingly apparent that Spence  Bate's 
suspicion as to the doubtful value of the latter genus was well founded. 
One after another species of Lestrigonus have been paired off as males 
with Hyperia females, so that the latter genus must, in all probability, be 
entirely abandoned, as its retention could only be justified by the dis- 
covery of a form whose males retain permanently the character of the 
genus. 

The present species is one of the commonest surface organisms of 
the Bay of Bengal, and is especially so in the more truly pelagic por- 
tion of its area. 

I was on this account able to obtain a large number of specimens,— 
including (a) females of Hyperia form, but with rudimentary inferior 
antenne ; (b) immature males of Hyperia-form ; and (c) 9 mature males 
of Lesirigonus form,—amongst which all stages between the two latter 
conditions were observable. 

I notice that the pelagic Lestrigoni are very generally credited with 
being parasitic on meduse, &c. In the present species, this. is not 
the case. I have occasionally seen them ensconced in the cavity of a 
Salpa, but believe this to have been an accidental circumstance, as by 
far the larger number were captured swimming freely. 

The specimen figured (Pl VI.) was taken in the drift-net about 
100 miles from land in the Bay of Bengal, the depth of the water in the 
locality being 850 fathoms. Seven specimens were obtained on this 
oceasion and some hundreds have since been taken. | ; 

As all specimens of the Lestrigonus-form are of nearly equal size, 
and all the appendages are fully developed, it is REO as e cs 
in spite of their small size, adult animals. The greater part of the 
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surface of the body and appendages is liberally besprinkled with patches 
'of black pigment, so that, seen in the water, they appeared of a dark 
reddish grey tint. The pigmentation is deepest on the pleura of the 
thoracic segments, on the basipodites of their appendages, and on the 
abdomen. The lower part of the cephalon, too, including the gnathites, 
is so deeply pigmented, that it is extremely difficult to make ont the 
arrangement of the parts, as they are almost opaque to transmitted and 
nearly impossible to be illuminated by direct light. The entire length 
of the animal is 2:5 m.m. 

Tho only two of the members of the genus enumerated in Spence 
Bate and elsewhere which approach it in size are L. ferus and L. fuscus, 
though both of these are considerably larger than any of my specimens. 
Moreover, in the present species, the seventh thoracie appendage (fourth 
pereiopod) is considerably larger than the preceding and succeeding ap- 
pendages, whereas in L. ferus all three are described as subequal, and 
in L. fuscus the third pereiopod is stated to be longer than the fourth. 

It differs also from the description and figures of these species in 
several other particulars, I would, therefore, propose to name it L. 
bengalensis. 

In swimming, it progresses by a series of jerks, lying on its side and 

moving in small circles. 
' The head is the broadest portion of the animal, the two immense 
eyes projecting considerably beyond the very narrow thorax when seen 
from above. ‘The eyes nre of large size and distinctly faceted, the anterior 
faceted membrane being easily separable, and they cover the entire upper 
and lateral aspects of the head, the anterior aspect of which is deeply 
excavated for the reception of the antennm. 

: The thorax is composed of seven distinct, but very short, segments ; 
thé junction between the pleura and the coxal plates being hard to make 
out, as also are the junctions of the terga of the first 5 thoracic segments. 
The segments increase in length slightly from before backwards, but not 
to any very marked extent; the entire thorax forming less than a third 
of the entire length of the animal. 

The first three abdominal segments are of very large size, especially 
the first two, either of which is as long as any three of the thoracic 
segments. The fourth abdominal segment is much shorter and narrowed 
in front, so as to be freely movable under the much excavated posterior 
border of the third. The fifth and sixth abdominal segments are very 
small, and the latter is united without suture to the short, accurately 
semicircular telson, 

The antennules are as long as the entire body of the animal plus 
the protopodite of the sixth abdominal appendage. Their peduncles 
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consist of three joints, of which the first is large and globular and filled 
with a number of muscular bands, that are evidently capable of 
moving its articulation with the second in all directions, It contains 
also a small antennular gland. The second is extremely short, and the 
third, which is pear-shaped, is provided, along its inferior border, with 
a number of closely set exceedingly fine hairs. The flagellum consists 
of between 20 and 30 long, narrow articulations, longest in the middle 
of the organ, the first being exceptionally short. Each joint carries 
two or three exceedingly fine hairs, and the last, a pair of blunt, cylindri- 
cal hairs of uniform thickness thronghont. 

The antenna are shorter than the antennules, equalling in length only 
the head, thorax, and first two abdominal segments; and, like these, their 
peduncles are three-jointed, the third joint being considerably longer than 
the two first. The flagellum is also closely similar, but differs in the first 
joint being long and conical, and in the armature of the terminal joint, 
which is provided with a pair of bifid (or, possibly, four) tapering hairs. 

The dissection of the gnathites was attended with considerable 
difficulty no less on account of their extreme minuteness than because of 
their dense pigmentation, so that 1 am even now by no means satisfied 
as to the exact relative position of the parts in this stage of the 
animal. The mandibles (Fig. 6.) are stout and provided with a long 
three-jointed naked palp. Their masticatory plate (shown separate- 
ly in Fig. 7) is peculiarly well developed, being provided with several 
rows of regularly arranged conical teeth. The maxille are liberally 
toothed and the maxillipedes have one of their lobes terminated by a 
biramons jointed appendage. 

The second of the thoracic appendages is short and stout and pro- 
vided with a somewhat incomplete subchela. The third, longer and 
somewhat slighter, has the subchela very well developed, the opposable 
prolongation of their carpopodites being distinctly hollowed out for the 
reception of the cylindrical propodite. The remaining thoracic append- 
ages are of the usual type, increasing regularly in size to the seventh, 
which is largest; the sixth and eighth being subequal. The eighth has 
its posterior border provided with a strong bnttress-like plate. Some 
of the posterior thoracic appendages are provided with gill-sacs, but I 
was unable to satisfy myself as to their exact number and position in 
this stage of the animal, although they are probably identical with those 
a —— first three abdominal appendages are subequal, and on the 
usual amphipod plan. The remaining three have long i 
and small equal rami, the first two being subequal, while the last is a 
quarter shorter than the preceding two pairs. 


oA MN i s 10 p Gau ane Ma ab hen 





1887.] G.M. Giles—Siz new Amphipods from the Bay of Bengal 227 


Tho form (the Hyperia-stage) figured on Pl. VI. was obtained on the 
same occasion as the Lestrigonus bengalensis. The specimens were about 
equally divided between the sexes; and I have little doubt that the 
males (Fig. 1.) are merely a young stage of this species, as they agree in 
all essential particulars save the smaller development of the flagella of 
the antennm. Even here the difference lies only in the smaller length of 
the individual joints and not in their number, Seen apart from the 
more fully developed forms, they would certainly be assigned te the 
genus Hyperia, especially some specimens, smaller than that figured, in 
which the antennw are even shorter. If this supposition be correct, 
distinctions between Hyperia and Lestrigonus can hardly, as already 
advanced, be of generic value. Whether or not all male Hyperia ulti- 
mately develop a long flagellum is of course doubtful, but there can be 
little doubt that all Lestrigonus pass through an Hyperia-stage. Speak- 
ing generally, the Hyperia-stage is shorter and stouter and more like 
the female (Fig. 3.) described below. In this specimen, I could clearly 
make out three gill-sacs attached to the 4th, 5th, and 6th thoracic 
segments. I was more fortunate, too, in the dissection of the gnathites 
in the younger than in the adult specimen; and a glance at the in- 
complete figures of those of the adult form as compared with those 
of the more completely figured Hyperia-stage confirms the opinion as to 
the identity of the two forms. With the exception of the antenum, the 
appendages are practically identical iu both, save that iu the younger 
form they are proportionally a trifle shorter than in the adult. 

The female, in general form, closely resembles the young male; she 
is, however, shorter, but more stoutly built, the very short thoracic seg- 
ments being of remarkable depth. The principal external difference 
between the sexes lies in the antennw, which, in tho female, are 
remarkably ill developed. In the antfennules, there is a three-jointed 
peduncle, practically identical with that of the male, but the flagellum 
is reduced to a rudimentary first joint. The antenne are reduced 
to a rudiment of the basal joint of the peduncle. All the females 
collected carriel in a well-developed brood-pouch a number (about 18 
or 20) of largish (6°25 m.) ova, none of which had gone beyond the stage 
of segmentation. The length of the specimen figured is 1°75 m.m. 


8 5. EURYSTHEUS HIRSUTUS, n. sp., Pl. VIII. 


The species described below was taken on the same occasion as 
Lestrigonus bengalensis. It is nearly transparent and, saving a few 
scattered patches of reddish brown pigment, colourless. Only a single 
specimen was obtained. 

The animal is 4 m.m. long. 
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The head is Mths of the total length, irregularly quadrate and 
smooth ; it is produced anteriorly into a small blunt rostrum, and the 
small eye, which is pigmented red brown and consists of numerous 
ocelli, is placed opposite to the root of the antennules. 

The thorax and abdomen are of equal length and of nearly the 
same depth and breadth throughout. In the thorax, the segments in- 
crease regularly in length from before backwards, while the first two of 
the abdomen are subequal to the hinder thoracic segments and the third 
is much longer than any other segment, the last three decreasing rapidly 
in length. 

The antennules are rather more than half as long as the body; the 
peduncle forms the larger half of their length and consists of three 
stout joints, the distal two of which are fringed on their lower surface 
by a number of very long flexible hairs, the proximal joint is beset 
with extremely fine short hairs only, the secondary appendage is 
small and consists of four short joints well provided with short stiff 
hairs, and the flagellum consists of about eleven short articulations 
liberally fringed below with short fine hairs. 

The antenne are somewhat shorter, slightly less than half the body 
length ; their peduncle consists of five joints, of which the first two are 
extremely short, the second being armed with a strong downwardly 
produced spine, the third joint is longer and stouter than cither of those 
of theantennules and the fourth and fifth subequal in length and consider- 
ably longer; as in the antennules, the two distal joints are liberally 
fringed below with long flexible hairs; the flagellum is short, barely 
equalling the last joint of the peduncle in length; it consists of seven 
short joints all well provided with hairs, the last joint carrying, in 
addition, a pair of peculiar stout bifid hairs. 

The gnathites could not be examined, with the exception of the 
amaxillipedes, which are remarkably long and pediform. 

All the thoracic appendages are remarkably hirsute, being covered, 
in additibn to the large stout hairs, shewn in the figure, with a perfect 
coat of fine haira visible only under considerable amplification. The 
second and third are very weakly subchelate, the propodites being merely 
dilated and not produced into an opposible member. The first is much 
smaller and slenderer than the second, but both are on the same general 
plan, the dactylopodites being barely serrated and the propodites armed 
only with one or two stout spines. The fourth and fifth are subequal, 
the fourth slightly the longer and stouter; they slightly exceed the 
second in length and are of the usual ambulatory type. The sixth, 
seventh, and eighth thoracic appendages agree in having their basipo- 
dites very large and strengthened by large anterior and posterior buttress- 
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like plates; they differ, however, considerably in length, the fifth being 
the shortest of all the thoracic appendages, while the sixth and seventh 
much exceed the anterior ones, the seventh being more than half as 
long as the body, and the eighth even longer. 

The first three abdominal appendages are rather long and slender, 
but are quite of the usual type. The last three are short and cylindrical, 
having both their protopodites and rami armed with a number of short 
very stout spines; they decrease regularly in length from before back- 
wards, the fourth being as long as the fifth and sixth together, and the 
sixth, very short. The telson is a short compressed lamina armed with 
a number of short tooth like spines similar to those on the posterior 
abdominal appendages. 


EXPLANATION OF THE PLATES. 
Prate III. 


Fig. 1. Phronima bucephala, n. sp. male. x 18. Fig. 2. Last three abdo- 
minal segments of the same with their appendages. x 60, Fig. 3. Phronimella 
hippocephala, n. sp. x 125. 

Pare IV. 

Fig. 1, Rhabdosoma investigatoris, n. sp., female, as seen by dark ground illu- 
mination. x 3B. Fig. 2. Thorax with appendages of the same. x 14. Fig. 3. 
End of an antennule. x 200. 

Prate V. 


Fig. 1. Amphipronos longicornutus, n. sp. male. x 17. Fig. 2. Antennule. 
x 39. Fig. 3. Flagellum of antennule. x 180. Fig. 4. An antenna. x 7. 
Fig. 5. First joint of an antenna, x 40. Fig. 6. Head seen from below (diagram- 
matic). Fig. 7. 2nd thoracic appendage. x 110. Fig. 8, Last three abdominal 
segments, x 25. 

| Pirate VI. : 

Fig. 1. Lestrigonus bengalensis, n. sp. male. x 40. Fig. 2. Laat joint of 
antennule. x 400. Fig. 3. Last joint of an antenna. x 400, Fig. 4. Peduncle of 
antennule, x 100. Fig. 5. Peduncle of antenna. x 100. Fig. 6. Mandible and 
its appendage. x 200. Fig. 7. Masticatory plate of mandible, = 200. Fig. 8. 
The maxillw. » 200. Fig. 9. Portion of maxilipede. x 100. Fig. 10. Last three 
segments of abdomen with their appendages, seen from above. x 60, 

Prate VII. 


Fig. 1. Lestrigonus bengalensis, n. sp. immature male. x 40. Fig. 2. Last 
threo segments, seen from below. x 40. Fig. 3. Lestrigonus bengalensis, female. 
x 40. Fig. 4 An ovum from her brood-pouch. x 40. Fig. 5. Head of female, 
front view. x 40. Fig. 6. Mandible and its appendages, x 200, Fig. 7. lst 
maxilla, x 200, Fig. 8. 2nd maxilla. x 200. Fig. 9. Maxillipede. x 200, 

Pirate VILI. 


Eurystheus hirsutus, n. Spe * 40. 
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XVI—Natural History Notes from H. M.'s Indian Marine Survey 
Steamer * Investigator," Commander ALFRED CARPENTER, R. N., 
Commanding. No.8. The Mean Temperature of the Deep Waters of 
the Bay of Bengal. By Commander Carpenter, R. N., D. S. 05 
F. R. Met. Soc., F. Z. S.—Commwunicated by Tug SUPERINTENDENT OF 
THE INDIAN MUSEUM. 

[Received August Ist ;—Read August 3rd, 1887.) 
(With Plate X.) 


The temperature curves of the deep sea at different points in the 
Bay of Bengal vary but little at depths greater than 100 fathoms. The 
larger number of observations have naturally been made in shallow 
waters, that is to say, in less than 300 fathoms; but, still, more than one 
observation has now been obtained for every 100 fathoms down to 1900 
fathoms. The greatest depth at which the temperature has been ob- 
tained is 2,105 fathoms, off the east coast of Ceylon, at which depth a 
Casella-Miller thermometer shewed 337.7 Fahr. corrected for pressure, 
the correction being 0^8 subtractive. As will be seen by the following 
example, the uniformity of temperature comes to be a check on the ac- 
curacy of the thermometers and, vice versá, on the accuracy of the depth 
found. 


— — — — —— — — —— —— —— — — 





No. of | Depth | Correct- ; 
Date. Thermo-| in Fa- | ed tem- Locality. 
meter | thomas, perature, 


* 

















3. I. 1886...... 31478 675 41°7 | Near the head of the Bay of Bengal. 
29. IV. 1886...... 19042 675 | 421 | East of Little Andaman Island, 
5. V. 1886...... | 32096 675 41:8 | Off Colombo, Ceylon. 





Here we see only a variation of half a degree at the same depth in 
widely different places, and the error of reading off absorbs quite half of 
that. Unfortunately, the scale is not cut on the thermometer tube but 
on porcelain at the side; and, as the bent tube of the Miller-Casella ad- 
mits of a small movement, care has to be taken to hold the tube firmly 

inst the scale, so that both mercury ends shew similar readings, be- 
fore taking the reading of tho minimum index, which bas been pushed 
up the tube to some lower temperature whilst under water. The uni- 
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formity of temperature nlso shows a uniform origin, for the change of 
temperature in large bodies of water is slow. The submarine inflow 
which must come from the sonthward to make up forthe great eva- 
poration of the bay, is therefore probably uniform in temperature and 
widely spread. It should be mentioned, however, that the observations 
have been entirely made in the fine season hetween November and May ; 
and, although surface disturbance by wind would be unlikely to affect 
deep currents, yet it is just possible that the great climatic difference 
between the two monsoons may upset the balance in other ways and so 
alter the rate of submarine inflow. 

Slow-moving deep currents such as wonld exist at the bottom of 
the Bay of Bengal cannot be accurately tested by any means yet de- 
vised. It is trne that the United States Coast Survey have lately de- 
tailed a vessel specially to take the strength and direction of the Gulf 
Stream in the Straits of Florida, and that a careful section was obtain- 
ed, by means of special fittings, of the strength and volume of the 
stream in that its narrowest portion. But even there, where consider- 
able movement might have been expected, it never exceeded one mile 
an hour at the bottom, which was only some 400 fathoms deep. It is 
then unlikely that the same instrument, ingenious aa it is, would be of 
any service at the greater depths owing to the far greater sources of 
error and the very much slower movement. 

Whatever current-meter is used will have to be very sensitive, and 
must be anchored at the bottom for at least thirty hours, without being 
fouled by fish or weed, to minimise errors of lowering it down, pres- 
sure, hauling up, &c. 

Surface currents are, however, guaged with comparative ease, and 
the depth of these as yet found by the “ Investigator " range from 80 
fathoms to 175 fathoms in the open waters of the bay. 

Off the Rivers Hughli and Ganges, a higher temperature was fre- 
quently found at five to ten fathoms than, at the surface, and this pro- 
bably occurs when the fresh water of the rivers brings down a lower 
temperature, and temporarily overlies the salt water. 

Future observations of temperature will be unlikely to vary more 
than one degree Fahr. from the mean curve given in the accompanying 
plate for depths greater than 100 fathoms; but at depths between 10 
nnd 100 fathoms they may vary 5° either way, 

A remarkable verification of depth by aid of the thermal reading 
was made in March last. When tabulating the mean temperatures 
last January, I noticed that the temperature shewn at a cast of 1400 
fathoms, made in 1885, in Lat. 19°.34' N., Long. 91°.07' E., was far more 
suitable to a depth of 1000 fathoms. Upon reference to the Sounding 
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Record Book, it was seen that the cast was given a value of only “ fair," 
whilst n remark was made that “ the wire appeared to have lain on the 
bottom," too light a weight having been used to shew the instant of 
contact. The opportunity offered soon after of making another cast on 
the same spot with an improved sounding machine, when a depth of 
912 fathoms was obtained with a temperature differing only one degree 
from that of the former cast. 

Whilst taking some soundings east of the Andaman Islands in 
November last, I fonnd that there were two nbnormal temperatures, 
one of 417.7 at 782 fathoms instead of 40°.5, which is the mean at that 
depth, and one of 417.2 at 1010 fathoms instead of 377.7. Both of these 
temperatures point to the water having been warmed by passage over 
some shallower ridge of about 740 fathoms (see accompanying plate). 

If we look at a chart of the east side of the Bay of Bengal, we see 
that there are three inlets into this partly enclosed sea. One is only 
150 fathoms deep, viz. Preparis Channel; one is not marked with any 
depth, viz., the Ten Degree Channel ; and one has 760 fathoms marked 
nearly on the ridge between Acheen Head and Great Nicobar. The 
two high temperatures at 782 fathoms and 1010 fathoms seem to prove, 
so far as two observations can bea proof, that no greater depth than 
740 fathoms exists on the ridges between Acheen Head and Great 
Nicobar and in the Ten Degree Channel. 

A glance at the carve will show thata striking change occurs at 
150 fathoms, and that below that depth the diminution of temperature 
is much more gradual. 

This agrees with our observations of the depth of the surface cur- 
rents, that is to say, of the quick-moving portion of this ocean. After 
1200 fathoms the change of temperature becomes very slow. A line 
joining Sandoway in Arrakan with Calingapatam on the Orissa const 
forms the southern limit of the 1200 fathom contour of the bottom of 
the Bay. Down to 1200 fathoms the thermometer is a check on the 
depth obtained, but deeper than that there is too little change. 

The mean temperature of the first 150 fathoms being a moving 
variable* may have some influence on the climatic conditions of the 
Bay. 

Fi warm surface current was met with in April in Lat. 17?.34' N., 
Long. 88° E., where the water down to 120 fathoms was all 4 to 7 de- 


_grees above the mean, the greatest difference being at 60 fathoms. It 
was then setting to the E. N. E. 


— * By ‘a moving variable’ I mean that that portion of the ocean which moves 
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XVII.—0On the Chiroptera of Nepal.—By J. ScuLLY. 
[Received Jnly 28th ;—HRead Aug. 3rd. 1887]. 


The local distribution of our Indian Mammalian fanna is not only 
of special interest to naturalists in this country, but is also important to 
those who are mainly concerned with questions of general geographical 
distribution. To be of real use, local lists should be founded on speci- 
mens actually captured in the region under review; less direct evidence 
should rarely be accepted. And nowhere, perhaps, in this great country 
is greater precision required in assigning a station to the forms which 
inhabit it than in the case of the Himalayas. For not only does the 
fauna of these mountains differ markedly according to the elevation 
above sea-level, but it also varies strikingly as we proceed from east to 
west in them. We have, moreover, in the Himalayas a meeting ground 
of Palmarctic, Indian, and Malay forms; and, for the elucidation of the 
complex questions of station and habitat of species, strict accuracy is 
required in lists of forms inhabiting merely political divisions of the 
Himalayas. 

In view of the considerations above mentioned, the expression so 


often affixed to a species of " Habitat, Nepal” might be only a degree 


less vague than " Habitat, Himalayas,” were it not for what may be 
called nn accident, The term “Nepal” may mean either the whole 
State of Nepal, or a very small part of it, the Nepal Valley. The 
State of Nepal is about 500 miles in length, and has an average breadth 





of about 100 miles; part of this country differs in no way from the 
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adjoining plains of India, but most of it is highly mountainous, and 
in it, indeed, is found the highest mountain in the world. The Nepal 
Valley, the true “ Nepal" of the natives, is a small tract, some 20 
miles in length by 15 in breadth, at an elevation of from 4050 to 
4500 feet above sea-level, in which is situated the capital of the state, 
Kathmandu. But the Nepal Valley is the only part of the state 
which has been efficiently explored zoologically, and, consequently, we 
may be pretty certain that, when the term N epal only is used to denote 
the station of a species, the Nepal Valley is what is really meant. 

I once lived for two years in the Nepal Valley, and while there 
made large collections of zoological specimens, Amongst these, I pre- 
served 40 specimens of bats, and, on my return to England, I spent some 
time on a careful identification of them, by reference to published de- 
seriptions and by comparison with specimens in the British Museum. 
In this way, I ascertained that the whole of my specimens were referable 
to only 10 species, and the next step was to find out whether the forms 
I had secured were previously known to occurin Nepal. This task 
proved much more difficult than the mere identification of the species; 
the information available about the species of Chiroptera actually in- 
habiting Nepal being somewhat vague and confused. 

In order to show why the matter lacks precision, it is necessary to 
trace the source of our information on the subject. 

Mr. Brian H. Hodgson, to whose labours zoological science is so 
largely indebted, lived for more than twenty years in the Nepal Valley ; 
and during this time he made very extensive zoological collections, and 
described many new forms. He discriminated altogether twelve species 
of bats from Nepal, and to every one of these he gave a new scientific 
name. Unfortunately, however, he did not describe all the species 
whose names he published, and some of the descriptions he gave were 
not sufficiently full to fix the species intended withont doubt. Mr. 
Hodgson presented most of his specimens from Nepal to the British 
Museum, and he also gave a few to the Asiatic Society of Bengal. This 
led to Dr. J. E. Gray and Mr. Ed. Blyth identifying some of Hodgson's 
species with others previously named by different authors, and in some 
cases to more extended description of the Nepalese specimens. Some 
doubt and error were in this way introduced, as will be explained fur- 
ther on; the doubt hanging over the species named by Mr. Hodgson but 
never described by him. 

Mr. Hodgson left Nepal in 1844. He never returned to that 
country, but, after a visit to England, he settled for some years at Dar- 
jiling, in the Sikkim Himalayas east of Nepal, and collected zoological 
specimens there largely. These spoils he also gave to the British 


inu TA - E è P i JU m 











1887.] J. Scully—On the Chiroptera of Nepal. 


Museum and to the museum of the East India Company in London. 
Mr. Hodgson's name had, however, become so firmly connected with 
Nepal in the minds of English zoologists, that some portion of his 
collections in Sikkim were wrongly assigned by them to Nepal. So 
that, mainly by Dr. Horsfield, Hodgson's additions of Chiroptera from 
Darjiling were published as coming from the former country. Owing 
to this confusion, at least half a dozen species of bats frem Sikkim, 
never obtained by Hodgson in Nepal, were credited to the latter country 
on the strength of that naturalist having collected them. 

In 1876 and 1878, Dr. Dobson's two admirable works on the 
Chiroptera appeared. The task this author had on hand was too ex- 
tensive to permit his paying particular attention toa relatively small 
question like the station of certain species in Nepal; he had, moreover, 
to be guided to some extent by previous writers, and to rely on museum 
labels, which are not always accurate. He has in consequence given in 
his works some species as from Nepal which were not obtained there 
by Hodgson or any one else, and has altogether omitted mention in his 
synonymy of two names given by Hodgson to Nepalese species. 

In short, without much balancing of evidence, it was impossible to 
draw up a correct list of the bats of Nepal from the writings of the 
authors I have referred to; and I consequently determined to investi- 
gate the whole question with the aid of the specimens I had myself 
collected. The result of my enquiry is set forth in this paper. 

I have already mentioned Mr. Hodgson's collection of bats from 
Nepal. This forms the foundation of our knowledge on the subject, 
and the subsequent additions of material can be readily indicated. In 
1871, a collector of the Indian Museum obtained 3 specimens of bats, 
representing two species, at Kathmandu; and the third and last collec- 
tion of Nepalese Chiroptera is my own. 

Mr. Hodgson named 12 species from Nepal, but some of his speci- 
mens in the British Museum show that he really obtained 13 species in 
that country. The collector of ihe Indian Museum did not, I think, 
add anything to Hodgson's list, although one of his specimens was 
described as a new species by Dr. Dobson (see p. 253). Of the 10 species 
which I obtained, no less than 5 were never secured by Mr. Hodgson in 
Nepal. The inference I draw from this is that the list of species of 
Chiroptera now actually known to occurin the Nepal Valley does not 
completely represent the forms to be found there. A considerably 
extended list must be the reward of future workers in that country. 

As regards a list of bats inhabiting the whole State of Nepal, that 
would certainly include a very large number of species not to be found 
in the Nepal Valley ; for anything I know to the contrary nearly every 
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species of bat found in India may ocour in Nepal territory. That must 
be mere matter of conjecture, for, as I have mentioned, we have only 
certain knowledge of the majority of forms which occur in and near the 
Nepal Valley. 

In the following list reference is made under every species to the 
ample descriptions given in Dr. Dobson's works. Detailed descriptions 
would therefore be quite superfluous in this paper; but I have endea- 
voured to include such information as is available, from Indian sources, 
regarding the habits of the animals. Itis matter for regret that our 
knowledge of the habits of bats is so scant. 


I. PTEROPUS MEDIUS. 


Pieropus medius, Temminck, Monogr. Mammal. i, p. 176 (1827) ; Dobson, Mono. 
gr. Asiat. Chiroptera, p. 18 (1876); Cat. Chir. Brit. Mus. p. 51 (1878). 
Pteropua leucocephalus, Hodgson, J. A. 5. B. vol. iv, p. 700 (1835). 


Mr. Hodgson appears to have obtained a number of specimens of 
this bat in Nepal, as he presented four examples collected there to the 
British Museum. The type of Pteropus leucocephalus measured, length 
of head and body 10 inches, and expanse 46; the weight of the animal 
was 22 ounces. Dr. Dobson mentions that all these Nepalese examples 
have the head and under surface paler than usual, and that one speci- 
men has an abnormal additional upper molar, immediately behind the 
third molar. 

Mr. Hodgson informs us that this species never appears in 
the central region of Nepal save in autumn, when it comes in 
large bodies to plunder the ripe fruit in gardens. So far as the 
Nepal Valley is concerned, this remark hardly accords with my two 
years' experience of that portion of the country; for I was never able to 
obtain a.specimen of Pteropus medius there. Of late years, at all events, 
this animal can only be regarded as a straggler to the Nepal Valley, 
and, whenever it does make its appearance there, I have little doubt that 
it merely travels about a dozen miles from the low and hot valley of the 
Trisul Ganga, immediately to the north-west of Nepal. Its route to a 
point so far in the interior of the Nepal mountains would naturally be 
along the easy gradientoffered by the valley of the Gandak river, and 
its eastern-branch up to Nowakot (or Nayakot). 

An interesting note will be found in Dr. J. Anderson's ' Catalogue 
of the Mammalia in the Indian Museum ' (1881, p. 101) on some semi- 
migratory movements of Pteropus medius, in immense numbers, during 
autumn. 
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2. CYNONYCTERIS AMPLEXICAUDATA. 


Pteropus amplezicaudatus, Geoffroy, Ann. du Mus. xv, p. 96 (1810). 3 

Pteropus pyrivorus, Hodgson, Journ. Asiat. Soc. Beng. vol. iv, p. 700 (1835). 

Cynonycteris amplexicaudata, Dobson, Mon. Asiat. Chir. p. 29 (1876) ; Cat, Chir. 
Brit. Mus. p. 72 (1878), 


Mr. Hodgson's description of his Pteropus pyrivorus from Nepal 
leaves little donbt that he was referring to Cynonycteris amplezicaudata : 
he gives, length of head and body 6 inches, tail 0'5, expanse 24; weight 
oounces, And Dr. Dobson's examination of the type specimen in the 
British Museum settles the question. Mr. Hodgson says that these bats 
only appear in Central Nepal in autumn, aud at midnight, when they 
come in large bodies to plunder the fruit-gardens. As the animal was 
considered a perfect pest from the hayoc it made among the ripe pears, 
he called it pyrivorus. He adds that when these bats appear in Central 
Nepal they must necessarily come froma very considerable distance, 
and that in the plains it is noted of them that they will travel 30 or 40 
miles, and as many back, in a single night, in order to procure food. 

These remarks of Mr. Hodgson as to the habits of Pleropus pyrivo- 
rus have been repeatedly misapplied to a totally distinct species of bat. 
Dr. J. E. Gray wrongly placed Pt. pyrivorus as a synonym of Cynopterus 
marginatus in his List of * Mammalia in the British Museum” published in 
1843. In 1844, Blyth confidently asserted that Pteropus pyrivorus was the 
same as Cynopterus marginatus (J. A. 5. B. XIII, p. 479) ; it does not 
appear that he had scen an example named by Hodgson,but Gray certainly 
had two Nepalese specimens before him which are still in the collection of 
the British Museum.  Horsfield, Hodgson himself, Hutton, and Dobson 
followed suit in this wrong determination. Hutton (P. 4.5. 1872, 
p.693), under the head of C. marginatus, quotes Hodgson's account of 
Pt. pyrivorus and makes some remarks about the (supposed) wonder- 
ful feat accomplished by this bat in travelling from the plains to the 
Nepal Valley, and back again, iu a single night. Dr. Dobson gives 
Pt. pyrivorus as a synonym, and quotes a portion of Hutton's remarks, in 
his article on Cynopterus marginatus in the Monograph of Asiatic 
Chiroptera (p.20). But in the ' Catalogue of Chiroptera in the British 
Museum,’ published two years later, he finds that Pferopus pyrivorus is 
undoubtedly Cyn. amplexicaudata, and gives Mr. Hodgson's remarks 
about its habits, correctly, under the description of the latter animal. 
The proverbial immortality of error, however, asserts itself, for, in the 
work last mentioned, we find the article on Cynopterns marginatus 
transcribed from the Monograph without excision of the references to 
Pteropus pyrivorus. The latter title is given as a synonym with a re- 
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ference to P. Z. S. 1836, p. 36 ; and, at page 83, Capt. Hutton’s misapplied 
remarks about O. marginatus being a perfect pest in Nepal &c. is re- 
peated. .It is easy to show that both these entries are erroneous. There 
is no mention of any bat on page 36 of the Proceedings of the Zoologi- 
cal Society for 1836 ; the page should be 46, and there will be found the 
name only of Pteropus pyrivorus, whose characters have to be sought for 
in the ‘Journal of the Asiatic Society of Bengal, that is to say, in 
Hodgson's original description in Vol. IV, 1835. Moreover, Dr. Dobson 
does not find any specimen of Cynopterus marginatus from Nepal in the 
British or Indian Museums, Mr. Hodgson never having obtained any 
example of it in that country. As to Captain Hutton's remarks on the 
habits of (so-called) Cynopterus marginatus in Nepal, that writer of 
course knew nothing of the bats of Nepal beyond what he derived from 
Hodgson's published accounts, and he merely followed Blyth and others 
in supposing that Pt. pyrivorus was a synonym of C. marginatus. 
About the great distances supposed to be traversed by C. amplezi- 
caudata in a single night in search of food, I think there is a miscon- 
ception—at least so far as relates to the Nepal Valley. At the 
time Mr. Hodgson wrote his account of this species, he was probably 
not familiar with the Nowakot (or Nayakote) district, about 16 miles 
only ina direct line from Kathmandu. This part of the country, al- 
though situated to the north-west of the Nepal Valley, is more than 
9000 feet lower than the latter; one part of it, at Devighat, being less 
than 2000 feet above sea-level. The climate, vegetation, and fauna of 
this district naturally differ strikingly from those of the Nepal Valley, 
and here certainly we may expect to find both Pteropus medius and 
Cynon. amplexicaudata quite at home, A glance at any recent large 
scale map of India will show the broad valley of the Gandak river 
stretching from the plains into the Nepal hills, and Nowakot in the 
valley of the Trisul Ganga, the eastern affluent of the Gandak. Al- 
though so far in the interior of the hills, it will readily be understood 
that, in such hot malarious valleys, we have a direct continuation of the 
climate and flora suited to O. amplezicaudata. It is no wonder then 
that this bat should stray from the Nowakot district into the Nepal 
Valley in search of food, at suitable seasons; and the supposition of its 
travelling 40 miles in a direct line over hill and dale, to visit the Nepal 
Valley at midnight, may be dismissed as improbable. 
Three examples of this species, from Nepal, were presented by Mr. 
Hodgson to the British Museum, and these were probably the only 
specimens he obtained in that country. 
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3. CYNOPTERUS MARGINATUS. 


Pteropus marginatus, Geoffroy, Ann. du Mus. xv, p. 97 (1810). 
Cynopterus marginatus, Dobson, Mon. Asiat, Chir. p. 24 (1876) ; Cat. Chir. Brit, 
Mus. p. 81 (1878). 

I obtained only two specimens of this species in Nepal, one from the 
Nownkot district about 16 miles north-west of Kathmandu; and another 
just within the Nepal Valley, which had evidently strayed there from the 
Nownkot district. The captures were effected on the 13th aud 27th of July. 
The first example obtained is a female, evidently an old animal, as the 
molars are much worn, and the second is a male, apparently full grown, 
but not old. 

The following are measurements taken from these specimens after 
preservation in alcohol :— 


9 4 
Length, head and body ........... nnne 36 32 
„ car (anteriorly from notch) ... s.s ... eese 0:7 07 
Length, ear to tip of nostril ... eee enn 14 14 
4, eye to tip of nostril ..... ssessssse nnnm nnnm 05 0-47 
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p thumb and claW...sssses enn 0:9 1:03 
» hird finger... iiie eene nnnm 41 3:95 
„ fifth finger... eee eren emen nennen nnn 3'1 2:9 
gy tibim.....s.sseseserereresnes nnn nnn nnnm ann nnn nn n 0:95 0:86 
»  footand CIAWB..4..e cee eene nnne nnne 0-6 0:55 
Expanse,.. «eee enne nnn nnne nnn nnn nnn nennen nnn nn 16:0 160 


The dental formula of these two specimens is :— 

Incisors f, canines 2, premolars $, molars $ = 30. 

Ears margined with white; wing-membrane from basal half of 
first toe; fur olive-brown above, pale fulvous beneath. Claws black, 
with white tips. Compared with specimens of C. marginatus in the 
British Museum, I could not detect any difference except in size, the 
Nepalese examples being decidedly small and having short ears. My 
mensurements accord best with those of C. brachyotus, from S. Anda- 
man Island, given by Dobson in the Monograph of Asiatic Chiroptera ; 
but, as this variety does not even figure as a synonym in the Catalogue 
of Chiroptera published by him later, it is to be presumed that C. mar- 
ginatus must be regarded as a species which varies greatly iu all 
dimensions. 

Mr. Hodgson did not obtain this species in Nepal, and, although it 
has often been quoted as from that country on his authority, it has been 
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shown, under the head of Oynonyoteris amplexicaudata, that this waa 
founded on error. Consequently, the present notice is the first authentic 
record of the occurrence of C. marginatus in Nepal. 


4. RAINOLOPHUS LUCTUS. 


Rhinolophus luctus, Temminck, Monogr. Mammal. ii, p. 24 (1835); Hatton, 
Proc. Zool. Soc. Lond, 1872, p. 694; Dobson, Mon. Asiat. Chir. p. 39 (1876); Cat. 
Chir. Brit. Mus. p. 105 (1878). 


Rhinolophus perniger, Hodgson, Journ. As. Soc. Beng. vol. xii, pt. i, p. 414 
(1843.) 


There seems to be no doubt now that the species described by 
Hodgson, from Nepal, under the name of Rhinolophus perniger is, as 
Blyth first stated, the same as Rh. luctus, Temminck. Mr. Hodgson 
gives the following measurements of the type of Rh. perniger, a female: 
length of head and body 3°25 inches, tail 1:12, head 1:31, expanse 17, 
ear from anteal base 1'68, ear from crown of head or posteal base 1:37, 
radius 2°62, third finger 4'0, tibia 137, foot 0'81. Captain Hutton 
gives, for Eh. luctus from Masuri, head and body 3'5 to 4°6 inches, 
tail 1°95 to 2:12, ear 1°5, expanse 17:12 to 18:5, radius 2°75 to 3, third 
finger 4'5. 

Mr. Hodgson did not present any example of Rh. perniger to the 
British Museum, but he gave a skeleton of the species to the Asiatic 
Society in 1842, which is nt present in the collection of the Indian 
Museum. Dr. Dobson enters this example in the catalogue appended 
to his * Monograph of Asiatic Chiroptera ' (p. 194), and under the heading 
of locality he puts “ Nipal?" There can, however, be no doubt that 
this specimen having been received from Mr. Hodgon in 1842 must have 
come from Nepal and no other country. I have not been able to trace 
any other authentic record of a Nepalese specimen of the species. 

Concerning the habits of this bat in Nepal, Mr. Hodgson says that it 
is shy and never approaches houses or cultivated country ; and that it 
dwells in the deep forests and caves of the more precipitous mountains, 
On this Captain Hutton remarks that such are not the habits of Rh. 
luctus at higher elevations in the Himalayas further west than Nepal. 
I am disposed to think that Hodgson's observation is correct, so far as 
Nepal isconcerned. I never obtained a specimen in the valley during 
my residence there, and, if it had anything like the habits of Eh. minor 
or of the different species of Phyllorhina in Nepal, I could not have 
failed to secure such a fine and conspicuous species as Rh. luctus, 

As Mr. Hodgson obtained very few specimens of it in Nepal (per- 
haps only one), and judging from my own want of success, I believe 
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this species to be rare in that locality. It probably affects higher ele- 
vations than the Nepal Valley. Captain Hutton has given a very in- 
teresting account of the habits of Hh. luctus ; this has been quoted in 
Dr. Dobson's Monograph and, being therefore readily accessible, need 
not be reproduced here. 


5. RAINOLOPHUS MACROTIS. 


Rhinolophus macrotis, Hodgson, Blyth, Journ. As, Soc, Beng. vol. xiii, pt, i, p. 
485 (1844); Hutton, Proc. Zool. Soc, Lond. 1872, p. 699 ; Dobson, Mon. As, Chir. 
p. 45 (1876), Cat. Chir, Brit. Mus. p. 110(1878). 


This species, which is only known with certainty to occur in Nepal 
and Masuri, was first described by Mr. Hodgson from the former locality 
in 1844. He presented a specimen of it to the British Museum, and 
another to the Asiatic Society which is now in the collection of the Indian 
Museum. These are the only two known examples of the species from 
Nepal. Mr. Hodgson mentions that Rhinolophus macrotis has no pubic 
false teats, and he gives the weight of his type specimen as one-third of 
an ounce. 

In the following table, measurements of examples of this species 
from various sources are contrasted. In column I. are entered Mr. 
Hodgson's original measurements, II. contains those given by Mr. Blyth 
of a female example sent by Mr. Hodgson to the Asiatic Society, IIT. 
shows Captain Hutton's results for recent examples captured at Masuri, 
and IV. contains Dr. Dobson's measurements of an adult male sent by 
Captain Hutton from Masuri to the Asiatic Society. Dimensions in 
inches. 

















U III. | rv. 
Nr ouf: AL Seen Ss Sl L62| 287 t02:5 | 17 
Be A inhi cessos sesoun PEE 0-63 — 0:75 
Ear from anteal base... ...+++++++++++ 062 1-0 0-85 
of AT... aeeesease eee eee ane eee — — — 
M me ee eee eee 0 ee eee eee 0:63 0:87 0:8 
k r TR r 14) ar" [dag 
Third finger... * 2:29 2°37 2:2 
aE PURA 963 | 07075 | O7 
Expanse.. «eee erem emm mmn] MEO | Say ie — 


FOOU... ss... "utt por eeaneee eee emm eee eate ane 








— — —— — ——— — —wt 


31 








242 J. Seully—On the Chiroptera of Nepal. [No. 3, 


It will be seen that Captain Hutton's dimensions considerably ex- 
ceed those given by the other authorities, The most noteworthy di- 
vergence is in the length of the head and body, but Hutton expressly 
says that his measurements are taken. from fresh specimens, so that part 
at least of the discrepancy may bo accounted for by the shrinking of 
specimens preserved in alcohol. 

Mr. Hodgson does not give any particular account of the habits of 
this species in Nepal. Hutton’s note about the manners of these bats in 
Masuri is this, “They come out of the caves in the earlier twilight 
hours, and may be seen flitting rapidly at some height in the air, chasing 
the small flies and beetles which abound during the rainy season." 

Dr. Dobson mentions that the type of Rhinolophus macrotis is in the 
collection of the Indian Museum. There are three specimens of this 
species in that collection, an adult female in alcohol presented by Mr. 
Hodgson in 1842, from Nepal, which has been mentioned above ; and two 
adult males in alcohol from Masuri, presented by Captain Hutton in 
1852. The Nepal specimen is therefore doubtless the type as under- 
stood by Dr. Dobson, but this factis not mentioned in the catalogue 
appended to his Monograph, nor in Dr. Anderson's ‘Catalogue of 
Mammalia in the Indian Museum ' (1881). 


6. HEnHINOLOPHUS AFFINIS. 


Rhinolophus afinis, Horsfield, Zool. Research. Java, (1824); Dobson, Mon. As. 
Chir. p. 47 (1876); Cat. Chir. Brit. Mus. p. 112 (1878). 


This species is entered here with considerable doubt. The only 
ground for its inclusion is an entry in the ‘ Catalogue of Chiroptera in 
the British Museum" of a specimen of Rh. affinis from “ Nipal,” pre- 
sented by Mr. Hodgson. It is quite possible that the locality quoted 
merely rests on the evidence of an erroneous museum label, and that the 
specimen was really procured by Mr. Hodgson in Darjiling, where Rh. 
affinis appears to be common, No synonym is quoted under the entry 
of this particular specimen to show that it ever bore a name bestowed 
by Mr. Hodgson; and specimens of V, mystacinus, Megaderma lyra, and 
Plecotus auritus, certainly obtained by Mr. Hodgson in Darjiling or the 
Sikkim Tarai, and never in Nepal, are in that work entered as from 
— reference to the register of the British Museum would settle the 
question ; for, if the specimen of Zh. affinis presented by Mr. Hodgson 
-was only received in 1847, or on any subsequent date, it could not have 
been collected in Nepal. 
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However, the species is very likely to be found in Nepal, as it 
occurs both east and west of that country in the Himalayas, at Dar- 
jiling and Masuri, 


7. RHINOLOPHUS MINOR. 

Rhinolophus minor, Horsfield, Zool, Res. Java (1824); Dobson, Mon. As. Chir. 
p. 50 (1876), Cat. Chir, Brit. Mus. p. 114 (1878). 

Rhinolophus subbadius, Hodgson, Blyth, Journ. As. Soc. Beng. vol. xiii, pt. i, 
p. 486 (1844). 

In a catalogue of the mammals of Nepal by Mr. Hodgson, printed 
in Journ. As. Soc. Bengal, Vol. X. Pt. II, p. 909 (1841), a species called 
Vespertilio subbadia is mentioned. The description of this form as 
Rhinolophus subbadius only appeared three years later, as cited in the 
above synonymy. Dr. Dobson does not notice the title of Rhinolophus 
subbadius at all, either in his ‘Monograph’ or * Catalogue of Chiroptera 
in the British Museum.’ It will be useful to recall the descriptions and 
measurements given by Hodgson and by Blyth of Rh. subbadius. The 
account given by the former author is too vague to fix the species, 
but he fortunately sent a specimen of itto the Asiatic Society, which 
Blyth described in the paper in which Hodgson's diagnosis appeared. 

Hodgson says that, in his species, the ears are not longer than 
the head, are truncated at the tip [or somewhat obtusely pointed], 
and ovoid. Nasal appendage quadrate, not salient, with a transverse 
bar nearly surmounting it towards the head. Blyth's diagnosis is, 
Anterior nose leaf very small, oblong, rounded above. Vertical mem- 
brane conspicuously developed, and pointed posteriorly. Behind verti- 
cal membrane a short and broad transverse membrane, divided into two 
laterallobes. Hindmost angular peak with sides slightly emarginated 
towards the point, Nostrils not externally fringed with membrane. 
Over the lip is the usual horse-shoe. The following are the measure- 
ments given (a) by Hodgson and (b) by Blyth of this Nepalese 


species. 
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No specimen of Eh. subbadius was presented by Hodgsou to the 
British Museum; the example he gave to the Asiatic Society was en- 
tered in Blyth's Catalogue (p. 25) as No. 69 A. This number seems to 
have been accidentally removed from the specimen, and it cannot now 
be traced with certainty. I shall refer to this specimen later on. 
| I obtained an example of this species in the Nepal Valley which 
gave the following measurements. Length head and body 15 inch, 
tail 0°75, head 0'7, ear, 0°65, nose-leaf 0:44 x 0'28, forearm 1:4, thumb 
0:23, third finger, metacarpal 1'1, first phalanx 0°43, second phalanx 
0:65, fifth finger, metacarpal 1:13, first phalanx 0°36, second phalanx 
0°45, tibia 0°62, foot and claws 0'3. 

Ears subacutely pointed; antitragus separated by a deep angular 
notch. Posterior connecting process acutely pointed, considerably ex- 
ceeding the vertical process of the sella in height. Terminal process of 
posterior nose leaf narrow and emarginate, Lower lip with three verti- 
cal grooves. Second lower premolar in the tooth row. Second upper 
premolar rather widely separated from the canine, and the first upper 
premolar standing in the tooth row. Wing membrane to tibia, 0'l 
above ankle-joint. 

I have no doubt that this specimen represents Rh. subbadius of 
Hodgson, and I think it is also certainly an example of the variable 
Rh. minor of Horsfield. I have compared my Nepalese specimen with 
examples of Rh. minor in the British. Museum, named by Dr. Dobson. 
The sella is exactly the same shape, but the ears are rather larger and 
the horizontal nose-leaf, or horse-shoe, is slightly larger, and conceals 
the lip more. These slight differences are not of much importance, 
and I believe Rh. subbadius, Hodgson, may be safely considered a 
synonym of Rh. minor. 

With regard to the original specimen received by the Asiatic So- 
ciety from Mr. Hodgson, I have already said that it cannot be traced 
with certainty. In the catalogue of specimens appended to Dr. 
Dobson's Monograph, No. 69A of Blyth's Catalogue is not accounted 
for; but three specimens of Rh. minor are entered of which the locality, 
date, and donor are unknown. These bats came to the Indian Museum 
from the Asiatic Society, and of one of them Dr. Dobson notes that the 
sex is undeterminable, and that it is iu a dilapidated condition. It is 
possible that tbis specimen is the type of Rhinolophus subbadius, re- 
ceived from Mr. Hodgson in 1832. In noticing these three specimens 
of Rh. minor, Dr. J. Anderson mentions that they are types (Cat. 
Mamm. Ind. Mus. 1881, p. 110). | 

This species does not appear to be common in the Nepal Valley ; 
I noticed it only on a few occasions, and Mr, Hodgson does not furnish 
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any notes about its habits. Captain Hutton records it from Masuri, but 
the measurements he gives of his specimens are not reconcilable with 
the known dimensions of KA. minor. He gives the length of head and 
body as from 3 inches to 325, &c. I think the specimens whose dimen- 
sions he records could not have been Hh. minor, 


> 


8. RHINOLOPHUS FERRUM-EQUINUM. 
Vespertilio ferrum-equinum, Schreb., Süageth. i, p. 174 (1775). 
Rhinolophus tragatus, Hodgson, Journ. As. Soc. Beng. vol. iv, p. 699, (1835). 


Rhinolophus ferrum-equinum, Dobson, Mon. As. Chir. p. 53 (1876) ; Cnt. Chir. 
Brit. Mus. p. 119 (1878). 


This species is fairly common in Nepal. The following particulars 
are extracted from Mr. Hodgson's original description of his KA. traga- 
tus, obtained in the Nepal Valley :—Length of head and body 2:62 inches, 
tail 1°87, expanse 15:5, weight 2 ounces. The pubic false teats are 
strikingly developed, and have the same shape as the trne pectoral tents, 
bnt even exceed them in size. The ears are “ tremblingly alive all over ” 
and capable of considerable movement and compression. ** So soon as it 
is dark, they come forth from the cavities of rocks, in groups, to skim 
the surface of standing crops, or to glide around and between um- 
brageous trees, in seareh of nocturnal insects, which constitute their 
sole food. They make their exit rather sooner than the true bats 
[ Vespertilionide], and always in considerable numbers. They are not 
migratory, nor subject to hibernation. ‘They breed once a year, towards 
the close of summer, and produce two young, differing from the parents 
chiefly in the very restricted development of the nasal appendages." 

These remarks on habits must of course be understood as applying 
only to Nepal and regions having a similar climate. In Gilgit, for in- 
stance, where the winter is much colder than in the Nepal Valley, R+. 
ferrum-equinum certainly hibernates [see my piper on the Mammals of 
Gilgit, P. Z. S. 1881, p. 199]. 


ð.  PHYLLORHINA ARMIGERA. 


Rhinolophus armiger, Hodgson, Journ. Asint. Soo. Beng. vol. iv, p. 699 (1835). 
Phyllorhina armiger, Dobson, Monogr. Asiat. Chir. p. 64 (1876) ; Cat. Chir. Brit. 
Mus. p. 135 (1878). 

Mr. Hodgson was the first to name and describe this bat, from spe- 
cimens obtained by him in Nepal, of which he presented three to the 
British Museum. This fine species is very common in the Nepal Valley 
at all seasons. Owing to its large size and peculiar method of hunting 
for its prey, its habits can be readily observed. lu the following table 
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detailed measurements of eleven examples which I preserved are set 
forth. It is somewhat remarkable that more than four-fifths of the 
total number secured should have been females. 
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In all the specimens the glandular frontal sac is distinct, but is 
smaller in the females than in the males. The wing-membrane is at- 
tached to the tibia above the ankle-joint, and the distal end of the cal- 
caneum is distinctly marked in all. Pubic warts are present in six of 
the females, but are absent in the three remaining examples of this sex ; 
in one case a pubic wart measures 0°28 inch in length. Hodgson found 
the weight of his type specimen (a male) to be 3 ounces; in the only 
specimen I weighed, an adult female, I found the weight 1°5 oz. or just 
half the figure Mr. Hodgson gives. 

This bat usually harbours during the day in caves, or commonly in 
lofts, out-houses, and sheds that are little used ; in the latter localities 
it suspends itself, by the claws of the feet, from the rafters. When at- 
taching itself in this Way to the edge of a beam or rafter, the animal 
sways, pendulum-like, a few times until the impetus given during flight 
is exhausted; and it then hangs motionless with its wings folded close 
to the body. If slightly alarmed by the opening of a door, or any un- 
usualnoise in the room it occupies, the head is thrust out and turned 
carefully in various directions, as if for the purpose of finding out the 
canse of disturbance. On such occasions I have purposely dropped a 
heavy book on the floor so as to alarm the bat thoroughly. The animal 
would at once fly off and either take several turns round the room, or 
else leave it; but it invariably returned quickly and attached itself to 

the spot it had previously occupied. | 

It comes out for the capture of its prey about sunset, and its hunt- 
ing grounds are gardens, orchards, cleared spaces in woods, or avenues 
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of trees ; somewhere near trees always. It is sometimes found flying on 
a level with the tops of the trees, but more commonly nearer the 
ground; a very characteristic movement it has isa slow but steady 
sweep round a leafy tree, or clump of trees, in search of insects which 
frequent the lower branches. While it was intently occupied in this 
circular flight I have been nearly touched on the face by this bat, as 
I walked across the grounds attached to my house in Nepal. And in 
passing so close to one it could be distinctly heard crunching the hard- 
bodied insects it had caught, between its strong teeth. 

Sometimes these bats seem to come out of their day retreat before 
the insects they are in search of are to be found in plenty. On the 25th 
August about 6 r. m., I noticed an example of Phyllorhina armigera 
flying close to a tree. It circled twice round the tree while I was 
watching it, keeping about three feet above the ground. Apparently 
finding that none of the insects it wanted were abont, it suspended itself 
to a small horizontal branch of the tree, just 3} feet above the ground, 
and so remained for some time. It was probably waiting for a more 
propitious hour. Whether this was really the explanation of the pause 
in its flight or not, it seems certain that this bat does not ordinarily 
remain very long on the wing. I have often observed that in the early 
part of the night it alternated its pursuit of insects with short periods 
of repose in an out-house. On one occasion, I observed a bat of this 
species return three times during the evening (from about 8 to 10 P. xw.) 
to a room I happened to be occupying; and curiously enough it always 
attached itself to precisely the same part of the ceiling. That part of 
the room, however, was the point furthest away from me, and my pre- 
sence may have influenced the bat in its selection of the most quiet 
spot. 

On another occasion, one of these bats had suspended itself to the 
ceiling of my study late at night, and it first attracted attention by the 
pattering of its droppings on the floor. On being alarmed at some 
noise I made in moving books, it quitted its perch and flew lumberingly 
round the small room. It soon ended by knocking itself violently 
against a wall and then fell on the floor, apparently exhausted and 
atanned. When I approached it, however, it flew up and once more 
hooked on to a beam exactly where it had been before. It does not 
enter lighted rooms in houses so commonly as so many other species of 
bats do. Indeed, on the rare occasions when I have found it in this way, 
its object in coming in was evidently for rest merely, either temporarily 
or for the night. | 

When captured alive (a large butterfly-net answers for this pur- 
pose), this bat has a fierce and forbidding aspect owing to its depressed 
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muzzle and prominent canine teeth ; the ears are kept in qnick tremu- 
lous motion, and there is also frequent but slight movement of the facial 
erests. The animal is easily shot during its flight, and most of my 
specimens were obtained in this way. 

Hodgson says that Phyllorhina armigera breeds once a year, to- 
wards the close of summer, and produces two young, differing from the 
parents chiefly in the very restricted development of the nasal append- 
ages. I made no observations on this point, but I note that in a female 
specimen captured on the 27th July, the pectoral teats, which are 
situnted near the anterior macgin of the axilla, are enlarged. 


10. PmHYLLORHINA FULVA. 


Hipposideros fulvus, Gray, Mag. Zool. and Bot. ii, p. 492 (1838). 

Phyllorhina fulva, Dobson, Monogr. Asiat, Chir, p. 7L (1876) ; Cat. Chir, Brit. 
Mus. p. 149 (1878]. 

The following particulars are derived from three examples of this 
bat captured in the Nepal Valley on the 21st and 22nd August, and the 
10th of January : 
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, dense, and soft, above smoky brown, the hairs white at their bases ; 
seras paler, especially on the throat. Ears and membrane dusky. Wing- 
membrane from tho tarsus. 

These examples agree well with specimens of Phyllorhina fulva in 
the British Museum, named by Dr. Dobson. That author considers 
that Ph. flea is only a variety of Ph. bicolor, and on this point I cannot 

i offer any useful opinion. But Ph. amboinensis, which he also regards as — 
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This species is not uncommon in the Nepal Valley, although Mr. 
Hodgson never obtained it. It often comes into lighted rooms at night 
to hunt for insecta. While being pursued in a room, it constantly flies 
vory low down, not more than a couple of feet from the floor. It in a 
permanent resident in Nepal and does not hibernate there, 


ll. PmuYLLORHINA AMBOINENSIS. 


Phyllorhina amboinensis, Peters, M. B. Akad. Berl. 1871, p. 323; Dobson, Mon. 
Asiat. Chir, p. 72 (1876) ; Cat. Chir. Brit. Mus. p. 150 (1878). 
Phyllorhina micropus, Hatton, Proc. Zool, Soc, 1872, p. 703. 


I captured two specimens of this bat in the Nepal Valley on the 
22nd of October; the animals had entered a lighted room on the 
ground floor about 9 o'clock in the evening. 

The following are dimensions of these examples—both females—in 
inches ;— 
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These specimens agree well with a bat in the collection of the 
British Mnseum, from Lingasugur in the Deccan, which had been 
compared with the type of Phyllorhina amboinensis in the Berlin 
Museum by Dr. Dobson, In the Nepalese specimens the wing-membrane 
is attached to the tarsus. 

Mr. Hodgson never obtained this species in Nepal. 
Captain Hutton observes that it occurs in the sammer months both 


in the lower bills near Masuri and in the Dehra Doon. He adds that one 


was taken on à warm evening in September, having flown in to the lights 
in a room, and another was taken at the foot of the hills, in the same 
way, in October; but that it is by no means common, 

32 
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12. "WVESPERUGO NOCTULA. 


Vespertilio noctula, Schrob., Süugreth. i, p. 166 (1775). 


Vespertilio labiata, laden, Journ. Asint. Soc. Beng. vol. iv, p. 700 (1835). 
Vesperugo noctula, Dobson, Mon. Asiat. Chir. p. 88 (1876) ; Cat. Chir. Brit. 


Mus. p. 212 (1878). 

Mr. Hodgson appears to have obtained only one specimen of this 
bat in Nepal, the type of his Vespertilio labiata, now in the collection 
of the British Museum. In his description, he says that the colour of 
the fur is saturate brown throughout and that of the skin, wherever 
uncovered by hair, purpurascent. His measurements are, length of 
head and body 3 inches, tail 2, and expanse 15. 

I only secured a single specimen of Vesperugo noctula in the Nepal 
Valley, on the 2nd of July, in the following manner. About 8 o'clock 
in the evening, I heard the very shrill scream of some small animal in 
my bedroom, and, on going into the room, I found this bat attached to 
the mosquito-net covering my bed. In its flight, it had apparently 
alighted on the net, and there got itsclaws so firmly entangled that it 
could not escape. 

The following are the measurements of this specimen :— length, 
head and body 3'1, tail 2:1, head 0'9, ear 0°75 x 0'6, tragus 0'3 x 0'15, 
forearm 2:05, thumb 0:34, third finger 3:65, fifth finger 2:2, tibia 0°75, 
calcaneum 0-7, foot and claws 0'45; expanse 15°0. 

The colour of the fur above is rich olive-brown, beneath paler 
brown, and the fur on the membranes is buff. Ears and membranes 
dusky. 

Vesperugo noctula is, I think, not common in the Nepal Valley. 
Mr. Hodgson says that it is found there throughout the year, does not 
hibernate, and quests for food solitarily. 


13. WVESPERUGO ABRAMUS. 


Vespertilio abramus, Temminck, Monogr. Mammal. ii, p. 232 (1835). 

Scotophilus fuliginosus, Gray, Cat. Hodgson's Collect, Brit. Mus. p. 4 (1845). 

Vesperugo abramus, Dobson, Mon. Asiat. Chir. p. 97 (1876) ; Cat. Chir. Brit, 
Mus. p. 226 (1878). 

This is a very common species in the Nepal Valley, where it is to 
be found at all seasons. It is very active in hunting over gardens and 
woods, and its flight is quick. It often enters houses at night, in pur- 
suit of insects attracted by lights. The breeding season would appear 
to be in the cold weather; for none of the adult specimens captured 
from May to August showed any sign of rutting, but a male gecured 
in November was evidently in rut, 
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The following are dimensions and some particulars of the speci- 
mens preserved :— 
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Fur above dark olive-brown, below paler and rather rufous brown ; 
basal part of fur above and below blackish. Membranes dusky. Ina 
male captured on the 8th November the testes appear in the form of 
oval bodies, 0:3 inch in length, placed on each [side of the base of the 
tail, below, in a temporary scrotum. Iu this specimen, the colour of the 
fur differs perceptibly from that of the other examples. The fur above 
isarich brown, with a wash of gold-colour in parts, due to the hairs 
being pale-tipped ; below, the colour is sandy brown. The tips of the 
claws are pure white. On comparing these Nepalese examples with 
specimens of V. abramus in the British Museum, I could not detect any 
appreciable differences in the shape or position of the teeth, or in any 
other specific characters. 

Mr. Hodgson presented five examples of Vesperugo abramus, ob- 
tained in Nepal, to the British Museum; but he does not appear to 
have discriminated the species, as he gave no name to it. The speci- 
mens were entered in the Catalogue of Hodgson’s collection, by Dr. 
J. E. Gray, as Scotophilus fuliginosus, with Vespertilio fuliginosus, 
Hodgson, as a synonym. The latter title is really a synonym of 
Miniopterus schreibersii, as is proved by Hodgson's original description. 


14. HARPYIOCEPHALUS LEUCOGASTER. 


Murina leucogaster, Alph. Milne-Edwards, Nouv. Arch. Mus, vii, Boll. p. 91 
(1871); Mammif. du Tibet. p. 250 (1872). 
| Harpiccephalus leucogaster, Dobson, Monogr. Asiat. Chir. p. 157 (1876) ; Cat. 
Chir. Brit. Mus. p. 283 (1875). 


I obtained a single specimen of this bat in the Nepal Valley, 
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on the 2nd of September. It was found dead in my room, early 
— morning, and had probably killed itself by dashing against a 
wall. 

Length, head and body 1:85 inch, tail 1.4, head 0°7, ear 0*6, tragus 
0:3, forearm 1:25, thumb 0:4, third finger 2:4, fifth finger 1:85, tibia 0:65, 
foot aud claws 0°33; expanse 9:3. 

Ears oval, broadly rounded above; the inner margin convex, with a 
distinct spur-shaped process near iis base, which projects forwards 
towards the posterior angle of the eye; outer margin convex. 

Wing-membrane to base of distal phalanx of outer toe. Inter- 
femoral membrane angularly emarginate at termination of calcaneum ; 
extreme tip of tail projecting. 

Fur golden-orange on head, the base of the hairs greyish ; on the 
back pale rufous brown, grey at the base. Fur on membranes bright 
ferruginous, the upper surface of the interfemoral membrane and toes 
being well covered. Beneath, the fur is white throughout on the chin 
and throat, the rest of the lower parts having bicoloured fur—grey at 
the base with white tips. 

Upper inner incisor longer than outer incisor and not touching the 
canine at the base; from the outer side of its base a cusp projecta in- 
wards. First upper premolar in the same plaue as the canine and se- 
cond premolar, about equal to the latter in vertical height and about 
three-fourths of its size in cross section. 

Nose, lower lip, and sides of head to ears, nude and dark fleshy ; 
membranes brownish black, but orange-coloured along forearm. Com- 
pared with a specimen of H. leucogaster in the British Museum, from 
Tibet, the ears, teeth, and thumb and claw are of the same size and 
shape. The only difference observable is in the colour of the fur, 
which is very ferruginous above in the Nepal specimen and brown in 
the animal from Tibet. As the two specimens must certainly be re- 
ferred to the same species, it would seem that the colour of the fur is no 
more a reliable character in this species of Harpyiocephalus than in 
other Chiroptera (cf. Dobson, Cat. Chir. Brit. Mus. p. 284). 

Mr. Hodgson did not obtain this species in Nepal. Ofits habits 
in the north-west Himalayas, Captain Hutton says that it occurs at an 
elevation of about 5,500 feet, bnt does not appear to be common in the 
hills, the Dehra Doon being probably its true locality there, An 
example which flew into a room at Jeripani (below Masuri), at night, 
kept low down in its flight, instead of soaring towards the ceiling, 
passing under the tables and chairs, as if afraid to emerge into the 
broad glare of the lamps. “ This likewise is the mode of flight when 
searching for insects in the open fields, where it skims closely and 
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somewhst leisurely over the surface of the crops and grass" (P. Z. S. 
1872, p. 712). 


15. VESPERTILIO NIPALENSIS. 


Vespertilio pallidiventris, Hodgson, Calc. Journ. Nat. Hist. vol. iv, p. 286 (1844), 
(name only); Gray, Cat. Hodgson's Collect. Brit. Mus. p. 4 (1846) (not described). 

Vespertilio pallidiventer, Gray, Cat. Hodgson’s Collect. Brit. Mus. 2nd Ed. p. 2 
(1863) (name only). 


Vespertilio nipalensis, Dobson, Proc. Asiat. Boc. Beng, 1871, p. 214; Mon. Asiat. 
Chir. p. 141 (1876) ; Cat. Chir. Brit. Mus. p. 302 (1878). 


The name Vespertilio pallidiventris first occurs in a list of the 
mammals of Nepal by Mr. Hodgson, published in the * Calcutta Journal 
of Natural History’ in 1844. Although the name given by Mr. Hodgson 
to this Nepalese species of bat appears in several lists subsequent to 
that date, he never gave any description of the animal. As he did not 
present any examples of it to the British Museum or the Asiatic Society, 
I imagine that he only obtained one specimen, which must have been 
lost, somehow, after it was figured. "There is a well executed figure of 
V. pallidiventris in the collection of plates of Mammals of Nepal pre- 
sented by Mr. Hodgson to the Zoological Society of London. 

In 1871, a collector of the Indian Museum obtained a bat in 
Kathmandu, which Dr. Dobson described as a new species under the 
name of V. nipalensis, the type and only known specimen being an adult 
female example, preserved in spirit, and now in the Indian Museum, 
Calcutta. I have carefully examined Hodgson's original plate of V. 
pallidiventris, with Dr. Dobson's description and figure of V. nipalensis 
before me, and, so far as any conclusion can be arrived at on such data, 
I believe that both these names apply to the same species. The plate 
of V. pallidiventris represents a true Vespertilio, as evidenced by the 
ahape of the ear and by the narrow, acutely pointed tragus; and the 
whole lower surface of the animal is coloured pure white. This white 
colour of the under-parts is perhaps the most marked feature in V. 
nipalensis. And, Dr. Dobson's type specimen having come from the 
very place where Mr. Hodgson obtained his F. pallidiventris, there can 
be no reasonable doubt about Hodgson's title having priority. But as 
the latter naturalist never defined his species by any description how- 
ever short, or was helped toa definition by any writer before the name 
V. nipalensis was published, V. pallidiventris must be regarded as a 
synonym merely, under the accepted rules of zoological nomenclature. 

Nothing is recorded about the habits of V. nipalensis. It appears 
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to be restricted to Nepal, and, from what has been said above, it would 
seem that it is not common even in its only known habitat. <A full de- 
scription of the animal, with measurements of the type, is given in Dr. 
Dobson's works above cited. 


l6. VESPERTILIO FORMOSUS. 


Vespertilio formosa, Hodgson, Journ. As. Soc. Beng. vol. iv, p. 700 (1835). 
Vespertilio formosus, Dobson, Mon. Asint. Chir. p. 140 (1876) ; Cat. Chir. Brit. 
Mus. p. 311 (1878). 


In his original description of this species from Nepal, Mr. Hodgson 
gives the following measurements of the type specimen : length of head 
and body 2:5 inches, tail 2, expanse 12:5. He notes that the animal has 
a sharp visage, and that the nasal bones are slightly convexed and 
unite easily with a low forehead, in this respect contrasting with his 
Vespertilio fuliginosa (Miniopterus schreibersii). 

Of the habits of V. formosus in the Nepal Valley, Mr. Hodgson 
merely records that it remains there throughout the year and does not 
hibernate ; and that it quests for food solitarily. 

In the Himalayas, this bat seems to be common at Darjiling, and in 
Dehra Doon, amd Lower Masuri; but I think it does not occur plenti- 
fully in the Nepal Valley, as only one example appears to have been 
obtained by Mr. Hodgson (the type, now in the British Museum), and I 
never secured a specimen there. 


17. VESPERTILIO MYSTACINUS. 


Vespertilio mystacinus, Leisler, Kuhl, Deutsch. Flederm. Ann. Wetterau. Na- 
turk, iv, p. 55 (1819) ; Dobson, Monogr. Asiat. Chir. p. 133 (1816) ; Cat. Chir. Brit. 
Mus. p. 314 (1878). 

This is one of the commonest bats in the Nepal Valley. It may be 
seen every evening throughont the year, flying rather high in the air ; 
and it frequently enters houses at night for a short hunt near lamps or 
otherlights. On such occasions, two individuals are often found asso- 
ciated. Ten examples were secured from June to November. Of these 
eight are adult (5 4, 39 ), and, though they were captured in the months 
of June, July, August, September, and October, they do not show any 
sign of breeding. In none of the males are the testes descended, and in 
obtained on the 30th June, and a very young male, just able to fly, on 
the 3rd July. The following table shows the dimensions of the adult 


specimens :— 
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Fur above dark brown; beneath ashy, the basal part of the hairs 
being black. Muzzle, ears, and membranes dusky, with a purplish tint. 
The specimen whose dimensions are entered in the third column above 
differs from all the others in having the forehead rather abruptly 
raised above the face line, the ears longer, and the third finger different- 
ly proportioned. The metacarpal bone is longer than in any of the 
other examples, but the first phalanx of the third finger is shorter, 
measuring 0'4, while in the other specimens it varies from 0°5 to 0°55. 
On a comparison of specimens at the British Museum, I find an ex- 
ample of V. mystacinus in that collection with the third finger propor- 
tioned as in this abnormal individual; and all these Nepalese bats agree 
perfectly with the common V. mystacinus in shape of ear and tragus, 
and in other essential characters. 

Considering how common this bat is in Nepal, it is very singular 
that Mr. Hodgson never seems to have obtained a specimen of it there. 
His firs& acquaintance with the species was made years after he left 
Nepal, when he procured it at Siligori, in the Sikkim Tarai, and named 
it Vespertilio siligorensis. 


18. VESPERTILIO MURICOLA. 


Vespertilio muricola, Hodgson, Journ. Asiat. Soc. Beng. vol. x, pt. ii, p. 908 
(1841) (name only); Gray, Cat. Hodgson's Collect. Brit. Mus. p. 4 (1816) ; Dobson, 
Monogr, Asiat, Chir. p. 134 (1876) ; Cat. Chir. Brit. Mus. p. 316 (1878). 

Vespertilio adversus, apud. Hutton, Proc. Zool. Soc, Lond, 1872, p. 710. 


This is another species from Nepal which Mr. Hodgson named but 
never described, He presented three examples of it, obtained in the 
Nepal Valley, to the British Museum, aud of these Gray noted in the 
catalogue above quoted, “ Feet large, elongate, half free; tragus 
elongate, lanceolate, subfalcate;" no measurements or other diagnostic 
particulars are given. It is difficult to see how this can be considered a 
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definition of the species, and yet I bolieve it is the only description we 
had of Hodgon's V. muricola before the appearance of Dr. Dobson's 
Monograph.’ That author has satisfied himself that the title Vespertilio 
caliginosus of Tomes, dating from 1859, as well as three or four other 
defined names published before the appearance of his monograph, really 
apply to the species named, but not described, by Hodgson as V. muri- 
cola. Under these circumstances it seems doubtful whether Hodgaon's 
title can be retained for the species; but, as Dr. Dobson has used the 
name of V. muricola in his two important works, and changes in 
nomenclature are to be deprecated, I have here followed his 
example. 

On a comparison of specimens, V. muricola is readily distinguished 
from V. mystacinus by the shape of the tragus. In the former, the 
tragus is concave on its inner margin, and is decidedly inclined inwards 
and rather forwards; while in V. mystacinus the tragus is more erect 
and has a straight inner margin. 

Nothing is recorded about the habits of this species in Nepal, but 
Captain Hutton writes, “ This is à common species at Mussooree and 
in the Dehra Doon. It is early on the wing, coming out of caves and 
hollow trees, flying high, and is very rapid in its movements." 


19. MiINIOPTERUS SCHREIBERSII. 


Vespertilio schreibersii, Natterer in Kahl, Deutsch. Flederm, Wetterau. Ann, iv 
p. 41 (1819). 
Vespertilio fuliginosa, Hodgson, Journ. Asiat. Soc. Beng. vol. iv, pp. 700 and 


701 ( 1835). " 
Miniopterus schreibersii, Dobson, Monogr. Asiat. Chir. p. 160 (1876) ; Cat, Chir, 


Brit, Mus. p. 348 (1878). 


Mr. Hodgson, in describing his Vespertilio fuliginosa, says that in 
size it is somewhat smaller than Vespertilio formosa, and with the ears, 
lips, and muzzle as in the latter species. The face is sharp, but the 
rostrum is somewhat recurved, owing to the concave bend of the nasal 
bones which join a high forehead with a considerable curve. He notes 





that the dentition of F. fuliginosa is — m4 thus differing 
from V. formosa and F. labiata (= F. noctula),in which the molar series is 
6—6, The colour, he says, is wholly sooty brown. 

This description is sufficient to show that Hodgson was referring to 
Miniopterus schreibersii. In Gray's ' Catalogue of Hodgson's collection 


in the British Museum ' (1846, p. 4), six specimens of bats from Nepal 
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are entered under the name of Sooty Scotophile (Scotophilus fuliginosus), 
with & remark that the feet are very small, in the wing to the base of 
the toes. "This attachment of the wing-membrane would not apply to 
M. schreibersii, in which that membrane only reaches the ankle ; but 
Dr. Gray appears to have suspected that he was including two species 
under one name, for he adds, “a.—e. Specimens in spirit. f. A 
specimen with a rather larger tragus, without any small lobe at the 
outer side of its base." The last-mentioned specimen was probably the 
type of Hodgson's V. fuliginosa, and I am rather surprised not to find it 
figuring in the list of specimens of M. schreibersii in the latest cata- 
logue of bats in the British Museum. As has before been mentioned, the 
first five specimens called by Dr. Gray Scotophilus fuliginosus are really 
examples of Pesperugo abramus. 

I obtained a single specimen of M. schreibersii in the Nepal Valley, 
on the 8th of February, which gave the following measurements :— 

Length, head and body 2:2 inches, tail 2:2, head 0'7, ear 0-52, 
tragus 0-24, forearm 1'9, thumb 0'3, third finger 3:52, first phalanx of 
third finger 0°45, fourth finger 2*6, fifth finger 2-1, tibia 0°75, foot and 
claws 0'4, calcaneum 0°55; expanse 13°5. 

The fur is rich dark brown above, and pale brown on the lower 
surface; the basal part of the fur being everywhere blackish brown. 
This example was secured in a curious way. I shot a crow (Corvus 
splendens) one evening in my garden, and as it fell a bat dropped from its 
claws, which proved to be M. schreibersii. The bat had evidently just 
been captured and killed by the crow, probably out of sheer mischief. 

Mr. Hodgson says that this species remains in Nepal throughout 
the year and does not hibernate, and that it is solitary in habit when 
hunting for its prey. Captain Hutton mentions that in Masuri it is 
found in caves and caverns, and even in crevices of rocks, and is occa- 
sionally attracted tothe lamps ina room. This no doubt means that 
the light of Iamps attracts insects, and in pursuit of these the bat en- 
ters rooms. 


Tt will be seen that, in the foregoing list, 19 species of bats are ad- 
mitted as occurring in Nepal One of these ( Rhinolophus affinis) is in- 
cluded with doubt, the specimen of that species presented by Mr. 
Hodgson to the British Museum having possibly been obtained in Dar- 
jiling, and not in Nepal. Of the total 19 species, 3, namely, Pteropus 
medius, Cynonycteris amplexicaudata, and Cynopterus marginatus, are 
certainly not part of the fauna of the Nepal Valley. They have been 
found there as mere stragglers from a neighbouring tract of the country 
which differs essentially, in point of elevation and of fauna and flora, from 


33 
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our valley. These three bats extend all along tho Himalayas, in the low 
and hot portions adjoining the plains; and they only penetrate into tho 
hills for considerable distances, in suitable localities, ap low-lying river 
valleys. 

Of the 15 or 16 species of Chiroptera properly belonging to the 
Nepal Valley, only one (Vespertilio nipalensis) is, so far as known, pecu- 
liar to this small part of the Himalayas. Another species (Rhinolophus 
macrotis) is only known to occur in Nepal and at Masuri further west 
in the Himalayas. All the rest have a more or less wide range in the 
Himalayas, both east and west of Nepal. 

A few words remain to be said about certain species which have 
been hitherto wrongly attributed to Nepal by various authors. The 
number amounts to six or seven, and these I will now briefly notice, 

1, As already shown, Oynopterus marginatus has been included in 
the Nepal list by many writers owing to a misidentification of Pteropus 
pyrivorus, Hodgs. 

9. Megaderma lyra is said to be represented by specimens in the 
British Museum from Nepal, in Dr. Dobson's * Catalogue of Chiroptera ' 
(p.157). This is erroneous, as the specimens referred to were pre- 
sented by Mr. Hodgson, and he first obtained the species in tho Siligori 
Bungalow, Sikkim Tarai, in 1847, long after he had permanently left 
Nepal. 

d Synotus darjilingensis is given by Dr. Horsfield (P. Z. S. 1856, 
p. 395) as from Nepal, under the names of Barbastellus communis and 
Plecotus darjilingensis, Hodgs. This is clearly wrong, as the title given 
by Hodgson sufficiently shows. 

4. Plecotus auritus is indicated by Dr. Dobson (Cat. Chir. Brit. 
Mus. p. 179) as from Nepal, on the evidence of the type specimen of 
Plecotus homochrous, Hodgson. That type, however, was obtained by 
Hodgson in Darjiling (Gray, Cat. Hodgson's Coll. 1863, p. 2), and he 
never got the species in Nepal. 

5. Dr. Horsfield states (P. Z. S. 1856, p. 394) that Murina suillus 

— halus harpia) was obtained by Hodgson in Nepal. "This 
s * Sige — — called Noctulinia lasyura by Hodgson, 
and was obtained by him in Darjiling (Gray, Cat. Hodgson's Coll. 1863, 
* * Vespertilio mystacinus has been stated by moro than one writer 
4o have been proeured by Hodgson in Nepal. This is a mistake : he 
first obtained the species in the Siligori Tarai, and named it F. siligo- 

im. Vespertilio darjilingensis is also attributed by Horsfield (loc. 
it) to Nepal; it i» probably the same as V. mystacinus, and if 
"Hodgson got it in Nepalhe must have named it on the model of lucus 

a non lucendo. o J 
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7. Lastly, Nycticojus wivicolue Hodgs. is said by Dr, Horsfield 
(loc. cit. p. 395) to bo from Nepal. I am not certain as to what this 
species really is; itis possibly Harpyiocephalus harpia, before mentioned, 
but, whatever it may be, Hodgson did not get it in Nepal. The correct 
locality for the type is, “ Sikkim Himalaya, northern region, near snow" 
(Gray, Cat. Hodgson's Coll. 1863, p. 3). 

Considering that the list of Nepal bats is a short one, the number 
of errors that have collected about it is moro than usually large. 
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&1. So many communications have been made to this Society on 
the subject of prehistoric stone implements of various ages, discovered 
in different parta of ludin and its dependencies, that I should hesitate 
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before making a further one, did I not believe that I havo really frosh 
matter of great interest to lay before you, having during the last few 
years made various finds which determine the age of a hitherto uncer- 
tain group of remains, and throw light on the connection of the Neolithio 
and Iron periods. The mere discovery of important centres of manu- 
facture of Neolithic or polished stone implements is by itself a point of 
great interest, and I have the pleasure of informing you of the discovery 
of several centres of tho kind. 

Most archæologists regard it as a well-established fact that onr 
ancestors, to speak of mankind generally, passed through at least three, 
and in some countries four, grades of progressive civilization indicated 
by the character and material of their weapons and domestic imple- 
ments. 

In South India, up to the present day, three of these grades, or 
periods, are known to have been passed through by the old inhabitants ; 
the Rude Stone Period, the Polished Stone Period, and the Iron Period. 
A Bronze or Copper Period has not, so far, been traced in the south, and 
iron had been introduced among the people living in the Southern 
Deccan, and was probably manufactured by them at the same time that 
they were still using and making implements of polished stone, 

I have used the terms Paleolithic and Neolithic not only because 
they are extremely convenient, but because, so far as South India is con- 
cerned, they are, so far as our present knowledge goes, very fit and suit- 
able terms. Abundant geological evidence exists in the south that a 
great period of time elapsed between the era of the old Stone-chippers 
and that of the Stone-polishers. 

Whether the latter were descendants of the former is at present 
impossible to say, for no evidence has been yet found to prove or dis- 
prove the idea, 

& 2. The former existence of the old Stone-chippers in Sonth India 
was unknown till 1862, when I had the good fortune to discover the first 
chipped implement in a lateritie gravel at Palaveram a few miles south 
of Madras, A few months later, Dr. King and I had the further good 
fortune to come upon another lateritic gravel some forty miles north-west 
of Madras, where implements, all made of quartzite, occurred in situ and 
abundantly. A fine series of these, including many of the type speci- 
mens figured in my papers in the Madras Literary Society's Journal 
and the volume of the Norwich Prehistoric Congress (1868), is now 
in the Indian Museum. 

At that time, no discovery of Neolithic or polished implementa had 
been published, nor, so far as I know, had any been made, and it fell to 
me to make the first discovery of such during tho course of the follow- 
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ing year, 1864, This find (aring-stone) was noticed in my paper on the 
Palmolithic implements published in the Madras Journal of Literature, 
and is now inthe Indian Museum. Not very long after, I found a good 
celt near the Arconum junction of the Madras Railway, which was also 
recorded in the same paper. 

In 1865, it became known that celts of diverse shapes and sizes and 
in large numbers were to be seen in little shrines, or stuck up on end 
round the foot of sacred trees, close to many of the temples on the 
Shevaroy hills in Salem District. Considerable numbers of these were 
procured, and some found their way into the British Museum, but, so 
far as I know, nothing was published about them. In the same year, 
I found a small, but very well made, celt about eleven miles south of 
Nellore. 

A solitary celt was reported as found on a hill near Mercara in 
Coorg, and the find, which was communicated to this Society in 1868 by 
Mr. H. A. Mangles, has repeatedly been quoted by various writers, Mr. 
W. T. Blanford, Mr. V. Ball, and Mr. John Cockburn amongst them, as 
the first made in South India, my Arconum celt being ignored, though 
published in 1865. 

§ 3. The next Neolithic discovery in the south was made by the 
late Mr. William Fraser, M. I. C. E., about 1872, when he was District 
Engineer of Bellary. I first heard of his discovery from himself towards 
the end of that year. He had found numerons celts and chisels in various 
&tages of manufacture and use, together with corn-crushers and mealing- 
stones, and much broken antique pottery on two hills, the North Hill at 
Bellary and the Peacock Hill five miles tothe north-east. Mr. Fraser very 
kindly took me to both hills, and afforded me the pleasure of finding 
some specimens for myself, to which he added a few more from his own 
small but choice collection. 

On taking leave of him, I urged him strongly to communicate his 
discovery to some scientific society, which he promised to do, but un- 
fortunately never did. He died suddenly a few months later, and his 
collection of celts was lost, probably thrown away in ignorance of its value. 
It included some good celts and several remarkably good specimens of 
the long narrow chisel type, a form which, so far as I know, has not 
yet been found in other parts of India. 

On my way from Bellary to Gadak, I passed a notable conical 
mound of slaggy cinders which stands in the middle of a small pass, 
the Budi Kanama, across a line of hills about sixteen miles west of Bel- 
Jary, and has been described several times by various writers many years 
ago, among them by no less excellent an observer than the late Captain 
Newbold. It has been held to be of volcanic origin, and tho natives 
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regard it as the funereal mound of some great Rakshas or demon, 1 
had only à few minutes to devote to looking over it, ns I was on the 
march and much pressed for time. Brief nas my search was, I found one 
celt and some mealing-stones and corn-crushers in the little rain-gullies 
cut in the sides of the mound, and on several lumps of slag found the 
impressions of stalks of coarse straw; this sufliced to disprove the 
volcanic cone theory, so I went on, At Hampasagra, sixty miles west of 
Bellary, I found a good celt lying on the top of the bank of the 
Tungabhadra. In the South Mahratta country, I. had made a few good 
finds in the two previous years, the best being some seven or eight good 
celts of medium size on the top of a small hill fifteen miles south-west of 
Kaladgi. I did not publish any separate notice of these finds beyond a 
brief reference to them in a letter to the Geological Magazine, in which 
Talso drew attention to Mr. Fraser's discovery. This letter appeared 
in April 1873. Some of these (with my Bellary specimens and a 
very fine collection of Palwolithic implements that I discovered in 
fluviatile gravels in the banks and beds of the Malprabha river and its 
main southern affluent, the Benihalla), I exhibited at the Vienna 
International Exhibition in 1573. My collection was much admired by 
the Austrian archwologists, and I was strongly pressed to sell it, but de- 
clined, and afterwards presented it to the Geological Survey Museum, to 
which it was sent from Vienna., In 1882, it was made over to the 
Archmological section of the Indian Museum, together with all the 
other collections of Palwolithic and Neolithic implements. 

&4. Among the number of those who saw and examined my speci- 
mens in the Vienna Exhibition was Mr. Valentine Ball, then of the 
Geological Survey of India, a gentleman who had made various com- 
munications to this Society on the subject of stone implements in India. 
In 1878, Mr. Ball read a paper before the Royal Irish Academy, with 
elaborate tables showing the distribution, in India, Burmah, and parts of 
the Indian Archipelago, of stone implementa of all kinds. Mr. Ball 
forgot my Bellary specimens, overlooked my letter to the Geological 
Magazine, and ignored the various references to Neolithic finds made in 
my various papers on Stone Implements in South India. The Shevaroy 
hill celts he bad not heard of, and he assumed Mr. Mangles’ Coorg celt to 
be the only Neolithic implement ever found in South India. On thia 
very slender foundation, Mr. Ball built up a decidedly bold, if not 
hazardous, theory that the occurrence of polished celts only in the 
north-eastern quarter of India and in Barmah, of only chipped imple- 
ments in the southern half of India, and of only cores and flakes in tho 
north-western quarter of the country, was due to the different im- 
plements having been made by different races of men occupying these 
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three distinct provinces, which met and slightly overlapped each other 
in Central India, Here and there, it was true, a few implements 
characteristic of one province occurred well within the limita of another, 
but such an occurrence was to be treated as what is geologically termed 
an "ontlier ", and held not to affect the general validity of the theory. 
Mr. Ball rejected the terms Neolithic and Palmolithio for India as con- 
veying erroneous ideas of progression. He says in the paper referred 
to, “ The different forms of implements seem to be rather indices of 
race than time." The early inhabitants of South India, according to this 
theory, attained only toa much lower platform of civilization than did 
those of North-eastern India.* While passing his paper through the 
press, Mr. Ball becamo acquainted with the collection of Shevaroy hilla 
celts in the British Museum, which seems to have staggered him some- 
what, but he still stuck to his theory and merely added n note in the 
press to this effect: “ If the locality "' (the Shevaroy bills) “ is authentic, 
we have another instance of an ontlier. Such exceptions to the main 
fontures of distribution will possibly be from time to time discovered, 
but they must become very numerous before they can be considered to 
outweigh the facts upon which the general conclusions in this paper 
have been founded," 

Mr. Ball's paper remained unknown to me for more than six years 
after its publication, else I should have written at once to show how 
ill-founded it was, in view even of the knowledge of Neolithic remains 
then existing. When I did become acquainted with it, rather more 
than three years ago, I was making almost daily fresh discoveries of 
Neolithic remains in the South, and had not time to write a paper in 
reply, but mentioned it in a letter to Dr. John Evans, F. R. S., the 
greatest living authority on stone implements, and he communicated 
this letter and some others about my new finds to the Anthropological 
Society, in whose Journal for August 1886 an abstract of them was 
published. 

$ 5. The Shevaroy Hill celts constituted the earliest Neolithic 
find made south of the latitude of Madras, and twelve years elapsed 
before any further discoveries were made in that direction. In 1878, I 
found the cutting half of a small colt at Uta Kovil four miles north-east 
from Arrizur in Trichinopoly District. Tanjore District yielded no 
Neolithic implements, and Madara District was also very unprolific, the 
only specimens found being two chert cores and a chert flake with a 
serrated edge formed by 7 consecutive amall notches in close apposition. 
Those were found on the surface of gravels of very recent formation. 


® Tho queation of tho distinctness of the two stone ages will be reforred to 
again later. | 
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Of uncertain ace, but probably Neolithic, is a carved bone pendant 
that I obtained in 1883 ont of the mud of a very interesting submerged 
forest at the west end of Valimukkam Bay on the south coast of the 
Hamnad zamindari. This is the only piece of worked bone that I know of 
as having been found in South India, excepting some cut bones discovered 
in the ossiferous caves of Billa Surgam in Karnul District. The 
pendant was in all probability used as an ear ornament. It is pierced at 
the thinner end by a small well-drilled hole, and shows four incised lines 
going clean round it, one a little below the perforation, the other 
about 2" above the round, thicker (lower) end. It was probably well- 
polished, and, though weathered, is still smooth enough to be rather 
glossy. I had hoped to find much of value in the Valimukkam sub- 
merged forest, my first visit of a few minutes duration having given 
me the bone pendant, but, on re-visiting it last year, I found that the ac- 
tion of a small river which opens into the bay close by, combined with æ 
heavy surf, had covered over the greater part of the old forest area with 
& broad sandbank, while the surf had removed a large number of the old 
tree stumps which had been visible at low tide at the time of my first 
visit. I had a long tramp about over the peaty mud flat still remaining, 
but found nothing more than a piece of old pottery too much rolled to 
show its real character. 

At my first visit to Cape Comorin in 1869, I was struck by the largo 
consumption of shellfish made by the fisher-folk living in the coast 
villages, speculating that their ancestors might have had similar tastes, 
and I hoped that an examination of the coast would show the existence of 
middens, such as proved so wonderfully rich in prehistoric remains on 
the coasts of Jutland and Schleswig. In 1881, 1882, and 1883, I carried 
out the geological survey of South Travancore, Tinnevelly, and Madura, 
but unfortunately found no true kitchenmiddens, and fear that none will 
be found there, for my work, though not absolutely exhaustive, was very 
close in many places where such remains might have been expected. 
The remains of shellfish, chiefly of a large species of Mytilus, lie about 
in great quantities in many places near the coast and, here and there, 
at places far inland, but they do not occur in sufficiently great accum- 
ulations to deserve the name of middens, or to hide any prehistoric 
remains. 

The Neolithic remains I obtained in Tinnevelly (in 1883) were cores 
and flakes of a chert foreign to that part of the country. They were found 
at the south end of the red sandhills forming the “tori” west of Sawyer- 
puram, a well-known station of the Gospel Propagation Society's Mission, 
eleven miles south-west of ''utikorin. The south end of the teri had been 
largely denuded by wind action, which had removed the fixed red sand 
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toa depth of 15 or 16 feet, and exposed a dark red surface of hard 
sandy loam over an area of several acres. On this surface, I noticed 
some flakes of a brown chert I had seen nowhere in the South, and 
these flakes led me to search closer, and I soon found several well-made 
cores of the Jabalpur type. With the chert flakes were a fow of limpid 
quartz, also a foreign stóne in that immediate neighbourhood. A 
number of fragments, mostly small, of antique red pottery accompanied 
the chert implements and showed strong signs of having had their edges 
much worn by the action of ' sand blast" at some previous time when 
the teri* was in a moving condition. 

The northern part of the Carnatie had previonsly yielded me a few 
Neolithic implements, a small but perfect celt eleven miles south of 
Nellore (1865) and half of a large ring-atone the drilling of which had 
never been quite completed. This ring-stone, or perforated hammer, 
was found in 1875 at Vemavaram ten miles north-east of Ongoze and 
close to the northern boundary of Nellore district. 

Some four miles to the east of the famous Amravati tope, I found 
(close to the village of Vayikunthipuram, on the south bank of the 
Kistna) what appears to be the body of a good-sized celt minus the 
cutting edge. This was made of a buff and purple mottled sandstone of 
upper Gondwana age. The only other implement made of this material 
was a cylindrical fragment ( wanting both ends) of doubtful use, 
unless it may be regarded as part of a prehistoric “rolling pin.” This 
I got on the site of a Neolithic settlement at Jerlacherru, nine miles 
W. of Kammamet in the Nizam's territory. The settlement had existed 
between two granite-gneiss hills, and the fields all round were covered 
thickly with fragments of high class antique pottery. I could only 
mourn the hard fate which denied me time to examine this very pro- 
mising locality. 

Another Neolithie site, on the left bank of the Umni-ern, 3 or 4 
miles south of Kammamet, that I could only pass by on the march 
looked also very promising. 

I must not forget to mention that I picked up the pointed end of 
a celt just south of the village of Matur, 27 miles south-east of 
Kammamet. 

Proceeding westward, I came across & small hill of granite-gneiss 
south of Poolloygooda (21 miles east by south of Bonagiri), where 
were a considerable number of highly polished deep grooves worn into 
the hard rock. From their shape and size, I inferred they must have been 


y the Tamil people exclusively to the great drifta of 


* Tori is the name given b 
red sand which form ao remarkable a feature along the eastern side of Tiinnevelly 


Diatrict. 
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made in grinding the cutting edges of colts, and my inference hns since 
been confirmed by finding similar polished grooves on granitoid hills in 
the Bellary country which were great centres of the celt manufacture. 
The grooves were about 10 to 14 inches long, about 14 wide in the mid- 
dle, and tapered off toa sharp point nt either end. The greatest depth 
of the groove was at the centre and varied from 14 to nearly 2 inches. 
The ‘polish was best preserved in the grooves that had been filled up 
with soil washed in by rain. 

A few miles west of this place, I came on a large dyke of very fine 
grained greenstone, the surface of the western end of which, near the 
village of Arur, had been considerably broken up and yet showed no 
signs of ordinary quarry work ; a large quantity of débris of an uncommon 
character lay about, which struck me as having possibly been produced 
in the manufacture of stone implements; some of the fragments being 
very shapely flakes. A few minutes’ search gave mea well-shaped celt 
in the first or rough stage. Farther search would I feel sure have pro- 
duced more evidence as to this having been a celt factory, but I had 
not the time to spare for it. 

$. 7. In October 1883, I had the pleasure of making a very inter- 
esting find at Pátpád, a small village 4 miles west of Banaganpalli, in 
Karnul District. The spot on which the find was made isa piece of 
slightly irregular ground, triangular in shape, and enclosed between the 
high road, the end of a small limestone ridge, and a small stream which 
runs south-east into the Suru river, a confluent of the Penern, or Northern 
Pinakini. Near the centre of the ground, I noticed a few fragments of 
bright red antique pottery sticking in the sides of a tiny rain-gully. 
Being greatly taken up with excavations in a large cave some distance 
off, I thought no more abont them; but, a few days later, having found 
some interesting prehistoric pottery at some depth in excavating in one 
of the passages of my cave, and taken a great deal of trouble in getting 

all the pieces and sticking them together, my hend servant, a bright and 
observant little Madrassee, excavated some of the broken pottery I had 
seen in the rain-gully just referred to and pieced it together into a very 
shapely bowl. After that, he dug over several square yards of the ad- 
jacent ground, under my superintendence, and we unearthed a consi- 
derable number of articles of pottery of various shapes and sizes, but all 
broken more or less. They were buried only 5 or 6 inches below the 
surface, and the place where they lay was justin the regular track of the 
village cattle to their drinking place and thus crossed every day 
several times by large herds. The wonder was everything had not been 
— vessels fonnd are mostly of admirable shape, several 
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of them really elegant. They are of the typical glazed red and black 
earthen-ware so characteristic of the prehistoric graves of Coimbatoor 
and the Nilgiris. Two forms are, so far as I know, peculiar to that find, 
the. one is like a lower-pot with an extremely small base, the other is coni- 
cal with slightly excavated sides and no base, so that it must have been 
perched on a ring-stand when in use, and not held in the hand. Several 
such rings fitted for larger vessels were found there. In the soil which had 
filled some of the vessels, I found several good agate and chert, cores, 
andafew iron implements of (with one exception) small size; long. 
arrow-heads with strong barbs, one of which is now im the Indian 
Museum collection, and other forms. With these were several green- 
stone corn-crushers, a large stone pestle with polished sides, and a highly 
polished slyking-stone, or slickstone, made of a hornblendic rock. There 
were also a small number of point bones too much broken to identify. 
In addition, I found a small white bead made ont of some shell, a human 
premolar, a shell-scraper made by grinding away the lower half of 
one valve of a unio shell, and, lastly, a pottery spindle-whorl The sur- 
face of the ground a few yards to the east, which was freely scattered 
over with broken antique pottery, yielded a good number of agate and 
chert cores and flakes, all of the Jabalpur type, also a variety of larger 
finkes, and several small but well worked scrapers. One of these latter 
is an exact match to an old flint scraper from Yorkshire which I 
have in my collection. A large quantity of mostly bright-coloured 
pieces of chert, agate, jasper, quartzite, and lydian stone was also collected 
on the same bit of ground; having doubtless been brought there to be 
used in making flakes; all these stones are foreign to that immediate 
neighbourhood, and the agates and lydian stones must have come from a 
distance of 40 miles at the very least. Some of the pottery found in the 
Yerizari-gabbi (cave) is ornamented in precisely the same way as the 
large fragment of a pot (found lately at Quetta together with a very fine 
ringstone and a jasper corn-crusher) which Mr. Wood-Mason is exhibit- 
ing to-night.* No celts were found at Pátpád, but I got a broken cylin- 
drical hammer on the path leading to the Yerrazari-gabbi, and, as I 
shall show presently, cores and flakes and the prehiatoric red nnd black 
glazed pottery occur largely, together with celts and a variety of other 
typical Neolithic implements, in various places to the west of Pátpád; 
such being the case, I do not hesitate in regarding the Pátpád find as 
late Neolithie overlapping into the Iron Age, The whole find was pre- 


* Pottery with the same pecenliar ornament has also been found on the North 
Hill Bellary and at Palavaram close to Madrasxs.—Identically the same ornament 
appears also on pottery figured by Sir William Dawson from the old Red Indian 


city of Hochelagas in Canada. 
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sumably a cache rather than a burying place. A very fine chert flake, 
with an excellent core of the same material, was found at Paspalla, a 
village some 9 miles west of Pátpád. 

88. I come now to the most interesting and important part of my 
subject, the occurrence of numerous Neolithic settlements in the Bellary- 
Anantapur country, to which I proceeded at the end of 1884 to take up 
the geological survey of that region. Ever since my expeditions with 
Mr. Fraser to the North Hill and the Peacock Hill, I had been longing to 
revisit that quarter, and my desire had been much increased by my grent 
find at Pátpád. 

I was most anxious also to settle if possible the real nature of the 
great cinder-mound at Budikanava which I have already referred to 
above. 

I revisited the North-hill at Bellary with much success and initiat- 
ed a friend, Mr. Justin Boys, the Agent of the Madras Branch Bank at 
Bellary, into the delights of celt-hunting, which he has since followed 
up with a very satisfactory result, namely, the discovery that the north 
and east sides of the Bellary Fort Hill were also at one time inhabited 
by the Stone-folk. 

At the first possible opportunity, I revisited the Peacock Hill, or 
Kapgallu as it is called by the country people. Mr. Fraser had taken 
me up and about the southern side of Kapgal, and we had secured but a 
small quantity of implements, mostly celts and chisels, but noticed no 
special signs of manufacture. On my second visit, I explored the 
whole hill, and, on the northern side, near the summit, found abundant 
traces of the manufacture of implements and of the residence of the 
manufacturers. Kapgal had evidently been a settlement of the Stone- 
folk for a considerable period and an important centre of celt manufac- 
ture. The traces of residence were very numerous in the shape of 
small terraces revetted with rough stone walls, great accumulations of 
made ground full of ashes and broken pottery and containing many im- 
plements of all sorts, a large proportion of them damaged, many 50 
much so that they had evidently been rejected as useless, Bones of 
bullocks, chiefly broken, occur pretty numerously and especially in the 
ashy parts of the made ground. Other traces of residence were small 
tanks made by damming up the little stream which drained the northern 
side of the ridge. Large blocks of the local granite-gneiss had been 
hollowed for some purpose or other and so well worn by use, or purpose- 
ly fine-tooled, that their inner surface was all but polished. A number 
of these had evidently stood close to the structures that I assume to 
have been tanks. Somo still remain there as if ready for use, but many 

have been broken, and their fragments lie close by. These block” 
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troughs were not deep enough to hold any quantity of water, but may 
very likely have been used for mixing some kind of dough, for which 
they were very well adapted. A few blocks showed very shallow hol- 
lows, and such hollows are very common on rock surfaces, both in the 
open and under rock-shelters. Some of these I believe to have been 
mealing-tronghs in which the grain the people used was finely mealed 
with mealing-stones after having been ronghly bruised with smaller and 
lighter corn-crushers. Both of these kinds of implements are met with in 
great numbers here and in almost every one of the many settlements of 
the folk that I examined in the Bellary-Anantapur country, and are 
especially numerous where great accumulations of ashes and other 
kitchen stuff are met with. 

The signs of manufactare of implements I found on Kapgal con- 
sisted of large numbers of unfinished celts in all possible states of com- 
pletion and great quantities of flakes struck off from the selected frag- 
ments of rock in the process of fabrication. In the case of Kapgal 
settlement, the stone to be worked was procurable on the hill. It isa 
fine grained pale greenstone (diorite P), which occurs here and there in 
irregular bands of some thickness within the mass of a huge dyke of 
coarse black diorite that runs along the northern slope of the hill 
parallel with its axis, In other settlements, the celts were found to be 
made from pieces of greenstone of convenient shape collected from dykes 
which in many cases occurred only at considerable distances ; and, in 
these cases, the makers often worked up pieces whose exterior was 
greatly pitted by weather action and did not take the trouble to remove 
the weathered part except where the entting edge was made. In some 
few instances, pebbles were selected and so chipped as to utilize one or 
other of them naturally, At Kapgal, this was not the case, and conse- 


. quently the celts there found have a much more recent look than those 


from many of the other settlements. 

‘There is a great variety also in size and shape among the celts and 
chisels, especially the former. This was doubtless intentional to suit 
special purposes, but to some extent the makers evidently accommodated 
themselves to the shape of the rough stone selected for treatment. This 
cannot fail to strike the eye when a large series of the implements is 
examined. Great differences in skill, in taste, and in patience must 
have existed among the workers; the beauty of shape and finish of the 
implements varying so very greatly. Some are really elegant in shape 
and others downright clumsy. The stages of manufacture through 
which the more or less carefully chosen rough stones passed wero cer- 
tainly four in numbor, — chipping and picking, grinding and polishing. 
The first stage, the chipping, was in all probability done by means of 
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stone strikers, hammers, in fact, without handles, of which large num- 
bers of all sizes and weights occur in all the settlements in which the 
manufacture was carried on. In the second stage, the surface of the 
chipped implement was picked or ''pecked " over with a sharp-pointed 
striker (by which all the little ridges between the numerous chipped out 
surfaces were broken down and the surface rendered approximately 
even), and great labour saved to the grinder, who put the implement 
through the third stage of progress, and gave it a good sharp and even 
cutting edge. The fourth and final stage consisted in polishing the 
implement all over. 

The grinding and polishing was done by rubbing the implements 
backwards and forwards on the surface of the granite rocks, or of big 
blocks, which became worn into the shallow elliptical troughs above 
referred to, and of which several were met with on the Kapgal hill; on 
some of the other settlements, these are very numerous and occur in groups 
where the grinders had sat together sociably over their work. On the 
Budihal Hill, in Anantapur District, 5 miles south-east of Bellary, are 
several remarkable groups of these polishing places. They are placed 
on high rock terraces, regular coigns of vautage commanding good 
views over the country where the operators could work and watch with 
great ease. On one rock terrace, twenty are to be seen in a space just 
15 yards square. Other polishing troughs are found well under cover of 
great rock shelters, or in small caves, where perfect shade was obtainable 
during the heat of the day. 

The implements lay about exposed on the surface or partly im- 
bedded in the made ground, and some were found at a depth of 2 or 3 
or more feet, where rain-gullies had cut deeply into the made ground. 
In every ease in which I obtained numerous implements, the quantity 
of broken pottery was also very great, and I hardly ever got the one 
without the other; and now, whenever I come across fragments of 
antique black and red pottery, Imake a special search for implements, 
and very rarely fail in finding something of interest. 

The most numerous implements are strikers and corn-crushers, noxt 
to them numerically come the mealing-stones, then celts and chisels, the 
last being very rare. Less common than celts, but less rare than 
chisels, are worked scrapers of the Esquimaux type, Cores aud core- 
flakes are also rare, but I imagine many more would be found, if regular 
excavations of the made ground of the built, or natural, terraces were 
carried out and the material all carefully sifted. This I had no oppor- 
tunity of doing in any case, as my geological work did not admit of my 

devoting sufficient time for close research. In many of the settlements, 
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such as agntes, chert, jasper, lydian stone, and quartz of different kinds; 
these had doubtless been collected to be converted into flakes and 
small scrapers, or, possibly, simply because of their bright and pleasing 
colours. In three places, stone beads of good workmanship were found ; 
of these two were of reddish carnelian, two of delicate green quartzite 
of extremely fine texture, and one of shell. Lastly, I must not omit to 
mention several pieces of tolerably soft deep red hematite which had 
been rubbed down to smooth surfaces on one or more sides and in all 
probability been so rubbed down to furnish a pigment for decorative 
purposes, very likely ns rouge for the cheeks of the Neolithic ladies. 
The North Hill at Bellary yielded several of these, and T noticed other 
pieces of hmmatite which had evidently been brought from a distance 
for some similar purposes, but had never been used. 

Of the dwellings of the Neolithic folk, no positive traces remain ; 
from which it may reasonably be inferred that they were of rather 
perishable character, like the thatched huts with mud walls of so large 
m proportion of the lower classes among the present inhabitants of the 
Southern Deccan. It is useless to speculate about what they may have 
been like. Small roofless huts, with rough mud and stone walls, exist 
in plenty at some of the many settlements, but in each case there were 
manifest signs of comparatively recent occupation of the place, and in 
no case did I find any implement or fragment of antique pottery inside 
such huts, although I carefully searched many of them. 

Mr, Fraser discovered two settlements of the Neolithie people, those 
of the North Hill at Bellary and the south side of the Peacock Hill; and, 
since December 1884, I have found over forty others, large and small. Of 
these, I have prepared a list, which will be found further on. I have 
indicated the principal ones on the map accompanying this paper, from 
which will be seen how they cluster together chiefly in the neighbourhood 
of Bellary. Of the forty odd I have enumerated, ten, judging them 
by the number of implements they yielded, may be reckoned as first class, 
eight, as second class, and the remainder, as third class. 

The respective positions of these different settlements are of im- 
portance' and show that the old Stone-folk had a very decided preference 
for occupying commanding positions which were defensible against 
their enemies. These they seem to have found preferably on the granite- 
gneiss hills so numerously met with in the Bellary-Anantapur country. 
Not a single one of their settlements is found on the non-granitoid 
hills in the immediate neighbourhood, though many of these are as lofty, 
or much more so. I have given much careful consideration to this 
important point, and think that four good and sound reasons appear to 
have prevailed with the stone-folk when selecting the sites for their 
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settlements. Doubtless, other considerations may have influenced them, 
but they are not so obvious. The four which seem to have mostly in- 
fluenced them were:—l. The more perfect isolation of the granite- 
gneiss hills, which mostly rise singly out of the plains, or, if in clusters, 
are yet individually detached and therefore more suitable for defence 
than posts on continuous ridges, such as are generally formed by the 
schistose rocks. Some of the granite-gneiss hills are nearly perfectly 
castellated by the disposition of the rock masses. 2. Rock shelters of 
great efficiency and comfortable terraces are to be found in numbers 
on many of the granitoid hills, but hardly ever on the schistose hills. 
3 The collection of rain water and its storage would, from the nature 
of the ground, be much easier on the average granitoid rock than on the 
average schistose hill. 4. The schistose hills are, in very many cases, 
generally, in fact, surrounded by a heavy and broad talus most detri- 
mental to easy agricultural work. The granitoid hills, on the contrary, 
form, as a rule, no great talus, but rise up straight out of the great cot- 
ton-soil plains, so that the Neolithic field labourers could have been 
quite close to places of refuge in case of attack from other tribes, and 
yet have been able to carry on their agricultural work. 

I only know one bond fide settlement situated on the schistose 
rocks, and this is in the open plain far away from any hill. This is near 
Sanawaspuram 16 miles N. by E. of Bellary. 

Yet another reason in favour of the granitoid hills is that, from the 
many bare sheets and scarps of rock which they show, they do not bear 
continuons slopes of long grass capable of being burnt over, as are the 
uninterrupted slopes of the schist hills. The absence of these great 
grass spreads was f great element of safety for the thatched huts on 
the hills. 

I referred above to the remarkable mound of slaggy cinders occur- 
ring on the Budi Kanama pass, 16 miles west of Bellary, which mound 
had been described by various writers 40 or 50 years ago, one of them 
supposing it to be a voleanic ash cone! Captain Newbold, the most 
eminent amateur geologist and archeologist that South India has 
known, was another of these writers, and he favoured one of the native 
theories accounting for the origin of the mound, namely, that it was the 
result of a great funeral pyre on which all the dead killed in some great 
local battle had been cremated. Another native legend ascribes this 
mound to the death of Edimbassurah, a great Rakshas, or giant, 


rather opposed another hypothesis that the mound might be due to the 
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origin of this much debated mound would of course be to cut a section 
through it, a work which ought to be executed by the Archmological 
Survey. The mound is certainly not the product of one huge burning, 
the cinder occurring in distinct layers 2'—4' thick with thin layers of 
made ground between them. It was from these tbat the celts and 
various mealing-stones and corn-crushers I found there were washed 
down by action of rain. I noticed no other traces of residence, nor any 
at all of a manufacture of celts. I cannot help inclining to the holocanst 
theory, for, in other cases (notably at the important settlement on Kari 
Kuppi hill and at the quadrangular cinder camp west of Sanawaspura 61 
miles N. by E. of Bellary), the number of menling-stones and corn- 
crushers was very large, many of them being imbedded in the cindery 
mass, Bones of animals, too, mostly bovine, occur frequently. Frag- 
ments of pottery too are very numerous. Many of the marrow bones 
had been broken as if to extract the marrow. I did not notice a single 
human bone in any one case, or any evidence pointing to a ceremonial 
cremation, 

The cinder mounds at Sanawaspur, and the larger of the two west 
of Halakundi and near the foot of the Copper Mountain, form quadran- 
gles about sixty yards square by external measurement, the sides 
making a low breastwork much trodden down and cut by rain action. 
I do not think they exceed 5 feet in height above the general level, for 
I noticed no places that I could not overlook. 

Except in the absence of the signs of manufacture of implements, 
these two quadrangular camp-like piles of cinder showed much the 
same style of things as occurred on many of the larger ash-covered 
terraces in the typical hill settlements. Celts and chisels were proba- 
bly less numerous in the camps than on the hill terraces, but mealing- 
stones and corn-crushers are quite as common, and broken pottery is 
not rare. At the Sanawaspuram camp, I obtained fragments of two 
small bottle-shaped earthenware vessels. 

At the North Hill, Bellary, and several other settlements, I found 
numerous lumps of hematite which did not appear to have been collected 
for conversion into any implement, for which purpose they were evidently 
unfit either from their small size or softness, and with them, here and 
there, were pieces of iron slag, which may not improbably be traces of the 
local manufacture of iron. Similar indications of an iron-smelting in- 
dustry were found in considerable quantity by my friend Mr. C. Cardew, 
Superintendent, Locomotive Department, Bellary-Kistna State Railway, 
in the great Neolithie settlement which formerly existed on the high 
ground south-west of the Guntakal Railway junction, Strongly con- 
firmative of the existence of the iron industry at Bellary is to my ap- 

35 








274 R. B. Foote— Notes on some recent Neolithic and [No. 3, 

prehension the existence of a small brown earthenware tuyere which I 
found on the east side the Fort Hill at Bellary among a large quantity 
of broken pottery. This tuyere ia now in my collection. 

Of special interest are two implements found respectively by my 
friends Messrs. Boys and Cardew, the first a ring-stone found on Bellary 
Fort Hill, the second a wooden comb excavated from a thick bed of pure 
white ash in the Guntakal settlement. 

The ring-stone, of which Mr. Boys found one half, was a very large 
one of rather oval shape externally, but the well-drilled central hole is 
perfectly circular. 

A very fine collection of celts in various stages of manufacture 
and of other implements was made by another friend, Mr. Henry Gom- 
pertz, Deputy Superintendent, Madras Revenue Survey, on the north 
side of the Bellary Fort Hill, and on the Sangankal hills between the 
Bellary hills and Kapgul Hill. 

Up to the present, no celt has been found in South India which has 
been drilled for the insertion of a handle, as were many European-made 
axes and hammer-heads. <A very fine celt (in my collection) which was 
found on the Shevaroy hills shows, however, the commencement of a drill- 
hole on each of the broad sides. These holes are exactly opposite each 
other and an inch or more from the middle towards the cutting edge of 
the implement. The Celt-folk were, however, well acquainted with the 
artof drilling small objects in hard stone, as is shown by the well executed 
perforations of the carnelian and quartzite beads already mentioned. 

A specimen (also in my collection) from one of the Bellary settle- 
ments shows the general outline of a typical celt, but the broad end has 
been left quite thick instead of being ground to an edge, while the 
pointed end has been ground to a narrow chisel edge transverse in 
direction to that which should have been the broad cutting edge. There 
are no signs of use on this specimen, which, so far as I know, is quite 
unique; and I am unable to imagine for what special purpose it may 

repared, 
jos neige ind of whetstones, or hones, have been found in the 
Bellary settlements, whieh may perhaps have been used to give the laat 
final edge to specially choice celts. I have two such in my collection 
which show strong marks of use. The marks are rather semicircular, 
and just such as would be produced by whetting the rather rounded 
edge of acelt. Mr. H. Gompertz found such a stone of rather flat 
shape lying on a piece of rock under a good rock shelter on the north 
side of Bellary Fort Hill. On the whetstone lay a small celt exactly 
as if it had been put down suddenly and never taken up again by the 
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At Koganur, 7 miles E. S. E. of Davangere in Mysore, I pick- 
ed up from the surface a large lump of stone (quartzite, if I re- 
collect right) one end of which had been deeply ground into with such 
semicircular strokes. The stone had also been very well drilled right 
through the centre with a narrow hole a little more than an inch in 
diameter. No other traces of Neolithic remains accompanied this 
hammer, which, if fixed toa strong handle, must have formed a most 
formidable weapon, as the head weighs several pounds. By whomsoever 
it may have been made, the artificer had a very good knowledge of the 
manner in which to drill a very hard stone. 

A remarkable fact with reference to the varieties of weapons and 
tools made by the Neolithic people of South India is the absence hitherto 
of any traces of their having manufactured stone arrow-heads, such as are 
frequently found in other countries occupied by tribes who had attained 
to a very similar grade of civilization. It is hard to imagine that the 
Neolithic people of the Deccan were unacquainted with the use of the bow 
prior to the first introduction of iron. That they used brass after be- 
coming acquainted with iron is clearly proved by the discovery of un- 
questionable iron arrow-heads in the Pátpád cache and in many pre- 
historic graves in the South. With an abundance of stone, such as 
agate, chalcedony, lydian stone, jasper, and chert, fit for making arrow- 
heads, it is cectainly most remarkable that no true worked arrow-heads 
have yet been found, and it is most desirable that all prehistoric explorers 
in India should pay special attention to this point. I have found some 
few flakes of chert and jasper that might have been used to tip an arrow, 
but I have found and seen none that were obviously prepared for that 
purpose. 

I give here a list of the localities in the Bellary-Anantapur country 
at which the Neolithic folk have left traces of their residence and modes 
of life. 


List of Settlements with their direct distances from Bellary Fort. 
First Class. 


1. Kapgal, N. side of hill... 5 miles N.E. of Bellary. 
2. QGuniakal Junction ...... 30 ,, E. of do. 
3. Budihal Hill............ eo: at, B. E. of do. 
4. Iddapinkal Fort Hill ...... 19 , S. E. of do. 
5. Ditto Main Hill... 18] , S.E. of do. 
6. Yelapadugu Hill............ 20] , S.E. of do. 
7. Daroji Hill... 18 p N.W. byW.of do. 
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B. Kuri Kuppa Hill ......... 18 miles W. N. W. of Bellary. 
9. Gadiganur Hill foot of 21j , W.N. of do. 
10. Latwaram Hill............. 28 „ S.E.by E.of do. 


Second Class. 
Ll. Bellary North Hill ...... — 


12. Bellary Fort Hill.......... — — — — 
13. Saudamma Konda (hill) 3), N. E. of do 
14. Sanarasama Konda (hil) 3% „ WN. EB. of do 
15. Ham Durg Fort and Hill 24 ,, E.N.E. of do. 
16. Karamukalu Hill ......... 183 , S.E.by E.of do. 
17. Tornagul Hill.........». 16 y W.by N.of do. 


Third Class. 
18. Kapgal S. E. side of hill 5 miles N. E. of Bellary. 


19. Halakoté N. Fort Hill ... 313 ,, N. of do. 
20. Ditto South Hill ...... abo ve of do. 
91. Manakurti Hill ............ 38 , N. E. B?N.of de. 
22. Hospett Hill (Alur Taluq) 26 ,, N.E. 5"N.of do. 
23. Hatti Bellagul Hill.....,, 24 „p N.E. of do, 
24, Nagaradoni fort Hill,,.... 25 , E.N.E. of do. 
25. Chippagiri Hill........... 27 ,, E.by N. of do. 
26. Yerragudi Hill,........... 42 , E.by5"S.of do. 
27. Wajra Karur (low hill) 

Wok uice vereitussn98A$g:,; H.E, OEQUMO 
28, Hill east of great dyke 

east of Urava Konda 32 ,, S.E.byE.of do. 
20. Urava Konda (hill)...... 26] , S.E.by E.of do 
30, Koté Koté West Hill ... 163 „ E.S. E. of do 
31. Beder Bellagal Hill ...... 6 ,, W.by5°S.of do. 
32. Kolagal East Hill......... 343 , N.W. of do 
33. Ditto West Hill ,..4... 6 , N.W. of do, 
34, Hil N. of Badanhatti,.. 13 „ N.N.W, of do. 
35. Elgunda Hill............. 24 ,, E.S8.E. of do. 
36. Rupangudi Fort Hil ,. 138 , S.E. of do, 


List of Cinder Mounds and Camps. 


37. Budi Kanama or Budi- 

ganta 4s 13) miles W. 5°N. of Bellary. 
38. Hala Kandi Camp and 1 

mound ees D p B.W.byB.of do. 
39. Sanawaspuram Camp.. 20 ,, N.S°E. of do. 


OPTAT | 
las: A uc 220.3 
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Smaller Cinder heaps. 
40. Rocks S. of Kapgal.. ... 4j miles N.E. of Bellary. 
41. Kurikuppa Hill .......... 418 p W.N.W.of do. 


42. Kakb i | 
riage ems rcr er ast 25 „ W.5°N. of do. 

Captain Newbold mentions some cinder mounds on Kapgal Hill 
which if still in existence escaped my attention. The great cinder 
mound at Nimbapuram a little to the N. E. of the ruins of Hampi 
(Vijayanagar), I have not yet visited. Like the Budikanama mound, it 
is regarded by the natives as the cremation heap of one of the great 
Rakshasas, It is singular that Newbold, though so keen an observer iu 
many branches of science, should have so completely overlooked the 
celts and many other Neolithic implements lying so freely scattered 
about on Kapgal Hill and not unfrequently at Budikanama, It is more 
than probable, from his descriptions of the geology of the Bellary 
country, that he must have examined pretty closely many of the other hills 
in that quarter where the Neolithic settlements now referred to occur. 
Only one explanation seems possible to account for so able an archæologist 
missing these finds, namely, that, his eye being untrained and his atten- 
tion not being awake to this class of prehistoric facts, he passed them 
by unheeded. It was not till many years after his time that the great 
stir in the scientific world caused by the recognition (by Lyell, Prestwich, 
Evans, Falconer, and the great leaders among French and German 
geologists) of the true value of Boucher des Perthes Paleolithic finds 
extended to India, and was followed by the discovery of the Palwolithic 
quartzite implements of Palavaram and the Attrampakkam nullah, 
which really started prehistoric research in this country. 

The following list enumerates the varieties of implements made of 
stone which have been found in the Bellary-Anantapur Neolithic settle- 
ments. 

l. Celts...... a, body narrow and round—bntt end pointed. 

b. do. do. and do. do. blunt. 
c, do, do. and flat do. broad. 
d. do. broad and round do. pointed. 


€ do. do, and flat do. broad. 
f. battle-axe type do. blunt. 
g. cutting edge, an abrupt wedge. 
h do. a rounded wedge. 


i. whole body worked square. 

a. body long and narrow. 

b. do. much wider than cutting edge. 

c. do. increasing backward to a thick butt; edge 
transverse to general plane of body. 


2, Chisels.. 
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$9. Hammers a. round. > 
b. square. 

4. Ring-stones. 

5. Pestles. 

6. Corn-crushers, . globular, 14°—24" diameter. 

7. Bone-crushers, <i do.  3j'"—5" do. 

8. Strikers, e. @ thick type. 

9. Mealing-stones, ... b. flat type. 


10. Slyking-stones, 2». (slick-stones). 
11. Sbarpening-stones,... (hones). 
12. Scrapers, S» . heavy. 
b. light. 
c. circular. 
13. Worked flakes. 
14. Unworked flakes, ... triangular, “knife type," &o., &c. 
15. Cores, small, ... Jabalpur type. 
16. Flakes from small cores. 
17. Beads. 
18. Reddle-stones. 
19. Stone vessels, . bowl-shaped. 
20. Mealing places, =... deep, on rocks or detached blocks. 


21. Polishing places, ... do. do. 
22. Edging grooves,  .- do. do. 


The variety of stone selected for different purposes was consider- 
able as will be seen by the following lists. 


Varieties of stone selected for use. 


Granite... . . for mealing-stones and corn-crushers. 
mealing-stones, mealing-troughs, polish- 
E | ing and edging places on the rocks, 
deep troughs for water. 


these were evidently very ^ 


Granite gneiss... sse s=. 


granite... ae p COrn-croshers favourite stones and 
— ws) ys Mealing-stones often fetched from long 
distances. 
celts, scrapers, mealing-stones, corn- 
Greenstone of aes * crushers, strikers, hammers, pestles, 
varieties... eee m" flakes. 
Quartz very — used... ,, corn-crashers and scrapers. 
Siliceous  breccia of 
Dharwar age, -— , mealing-stones. 


— — TITULI 





—— ————— — — ———————— — 
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very silky variety)... —— up, eltwhete: Sery: suy: 

Quarisite.... s.s nett 3p | rete stones, mealing-stones, beads 
(very rarely). 

Hematite, jaspery,... ... ,, mealing-stones, corn-crushers. 

Jasper, red..... ,, COTES (rare). 

Hematite, earthy red... ,, pigment. 

Agios pp COres and flakes. 

Carnelian...... e pp DORE. 

Chert mostly of Lower | 

Vindhyan age... ... 

Lydian stone. . yy fakes and scrapers. 

The bulk of the neolithic pottery is of very high class for Indian 
pottery, for, though it will not at all compare with Etruscan and Greek 
pottery, yet many specimens have been met with showing great elegance 
of form with very superior quality of the clay worked. As itis impos- 
sible to enlarge intelligibly on such subjects, unless they could be illus- 
- trated by well-executed illustrations, I will make my remarks on this 
subject very brief, reserving a full account of my pottery finds till 
some future time when I shall have had them built up into shape and 
figured. The quantity of broken pottery found lying about in the old 
settlements is very great, and affords in many cases abundant proof either 
that the population was very large, or else that the period of residence 
represented was of great duration, I thinkall the pottery collected or 
examined by me at the different settlements was wheel-made. In point 
of size and shape, the articles found can only be described as legion. 
The patterns of ornament employed were also extremely numerous, I 
have lately begun to collect fragments of sufficiently large size to show 
the special patterns ornamenting them, and I can only express my sur- 
prise at the great variety of patterns the old potters bad invented, It 
is the exception rather than the rule to find the same pattern used twice 
over. Many of the patterns are so pretty as to cause very great regret 
that they are known from fragments only. 

None of the vast number of specimens I have examined Relougea 
to angular mouthed vessels ; all without exception were round, but, with 
that limitation, they represented all possible varieties of shape, from 
extremely shallow plates up to rather elongated oval vessels of great 
size and thickness of walls, and to narrow-necked bottles. 

I noticed no vessel with handles either external or internal,* but 


® Tho internal handles for suspending vessels over a fire without risk of the 
flames touching the suspending ropos, such as wero used by the North American 


Hornblende schist o) = E of the flat type, very commonly 


, cores, flakes, flake knives, scrapers, strikers, 
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a tolerable number were found which were furnished with logs, probably 
three or four in number. In many settlements, I found fragments of 
flat saucer-like vessels perforated with many holes placed close together. 
These had evidently constituted strainers of some kind. 

I found several small, rather rudely circular, flat discs of pottery 
about 2 inches in diameter, the edges of which had been coarsely ground. 
These were very probably lids to lay upon the mouths of vessels re- 
quiring to be closed; such discoid lids are used occasionally now-a-days 
for the same purpose. 

The pots ornamented with a raised fillet marked with impressions 
greatly resembling those to be made by a human finger* found in the 
Yerra Zari Gaffi (Cave) struck the diggers whom I employed as very 
strikingly different from the pottery made locally at the present time, 
and they remarked upon this very intelligently. Indeed, the new and 
strange patterns of the old pottery called forth many more remarks 
than any of the other finds we made in that quarter. 

In no case did I find any sign of the localities where the potters 
had followed their trade. These were probably well removed from the 
settlements (whether the latter stood on the hills or in the plains), near 
to the rivers, where suitable clays would be likely to be found. 

§. 9. While camped at Halakundi 5 miles south of Bellary along 
the Bangalore road in December 1884, I obtained some 20 or 30 chipped 
Paleolithic implements made of jaspery hematite schist; they are all 
of rather small size but of the typical shapes, oval, pointed oval with two 
or three of the square-edged hatchet-shape so specially characteristic of 
the south of India. ‘They were collected from the surface of a ploughed 
field which lies on a great fan or cone of dejection of detritus (chiefly hemn- 
tite and hornblendic schists) formed by one of the numerous torrents 
coming down from the north-eastern flank of the Sugadevi belta or 
Copper mountain, the highest part of the band of Dharwar rocks lying 
south of Bellary. Iam unable to offer any further evidence as to their 
origin at present, but they are in type utterly different from the rudest 
of the Neolithic implements, and they do not occur intermixed in any 

came under my notice. 
(ser cca PEERS occur at distant intervals in the talus fans 
along the Copper mountain ridge westward. Two good specimens were 


ndians, | been used. I have one 
have not yet been found by me, but they may have | 

eer of thick pottery which might have served in sach capacity, It would be most 
interesting if it were to be establinhed that the old potters of the two continents 


oxpedient. 
* I am doubtful whether the impressions in question aro really those of human 
fingers, for in none could I detect the impression of the edge of the nail, 
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obtuined at Joga, a small village at foot of the northern ridge of tho 
Sandur basin, 24 miles west of Bellary. The majority of the specimens 
have been a good deal worn by rolling. I have had no opportunity of 
studying the circumstances under which they occur in tho gravel fans in 
question, and merely wish to record the finds. 

The theory has been advanced that the implements of rude Palwo- 
lithic type are really the agricultural tools of the people, who, for other 
domestio or warlike purposes, manufactured the various wholly or par- 
tially polished implements generally classed as Neolithic. This theory 
will, however, not fit in with the facts observed in the Neolithic settle- 
ments above described, Nearly all the implements of Palmolithie type 
found in the Bellary country consist of jasperyhmmatite, only a very 
few of quartzite. Implements of these materials and of the older type 
are extremely rare in the varions settlements I have searched; only 
two or three in all were found to the hundreds and hundreds of specimens 
of the newer types. It is impossible that the manufacture of howma- 
titic jasper and quartzite implements should have been carried on to 
even à very moderate extent without leaving behind piles of splinters 
aud flakes of the red and purple and brown stones of which they were 
made. These flakes and splinters would be quite as conspieuons on the 
granitoid hills as the green and black ones left in the preparation of 
the celts, chisels, and hammers made of greenstone of different kinds. 
The latter kind of splinters and flakes occur very largely, the former not 
at all. Furthermore, if the hwmatite and quartzite implements of the 
so-called Palmolithic type were the agricultural tools of the Neolithic 
people, how comes it that the former are not found largely in broken or 
at least used condition around the hills inhabited by their makers? It 
is most unlikely that the people left the rich black soil tracts around 
their strong places uncultivated, and yet, if these were cultivated by 
the particular form of tools they are assumed to have used, remains 
of the latter must assuredly be met with here and there near the 
strong places in question. As a matter of fact they have not been 
found in such localities, and, from their absence, only one inference 
seems reasonable, namely, that they were not nsed as supposed by the 
Neolithic people, but belonged to another and older race. In none 
of the different lateritic gravels aud other deposits which have yielded 
typical Palwolithic implements in the South has the faintest trace of 
any polished implement of any kind, or of any pottery, however course, 
been found. While the deposits in which the Neolithic remains oocur 
cannot by any possibility be treated as geological formations—they are 
all of them manifestly accumulations of matter entirely due to direct 
human agency,—aud, geologically speaking, date only from yesterday. 

36 
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To my mind nothing can be clearer than the existence of a great break 
in time between the Palmolithic and Neolithic Periods in South India. 


Whether this great break will ever be closed in by future archwological 
discoveries remains to be seen. 





— ——— 


XIX.—E'tude sur les Arachnides de Wl’ Asie méridionale faisant partie des 
collections de U Indian Museum  (Calcutta).—Par M. E. Smos, de 
Paris. Communicated by Tue SUPERINTENDENT OF THE INDIAN 
Museum. 

( Received September 22nd ;—Read November 2nd, 1887]. 
Ais 


ARACHNIDES RECUEILLIS AUX ILES ANDAMAN PAR M. R. D. OLDHAM. 


Fam. Attida. 
l.—OCxyTXA ALBOLIMTBATA, sp. nor, 


9. Long. 7mm. Cephalothorax crassus convexus postice attenua- 
tus levis, niger, in medio dilutior et rufescens, obscure rufulo-pubescens, 
vitta marginali latissima postice interrupta crasse albo-pilosa cinctus, 
parte cephalica in medio fulvo albidoque pilosa et parte thoracica vitta 
media postice abbreviata et acuta alba notatus. Oculorum pili supra 
fulvi infra oculos albidi. Pili clypei crassissimi albidi. Oculi antici 
parum disjuncti in linea parum recurva. Oculi ser. 2w vix anto 
medium (inter oculos laterales anticos et medios posticos) siti. Oculo- 
rum series 3a cephalothorace haud vel vix angustior. Abdomen oblon- 
gum, supra nigrum et squamulis micantibus parce ornatum, in parte 
basilari sinuosa albo-marginatum et lineis mediis quatuor albidis sinuosis 
et fere inordinatis notatum et pone medium linea transversa alba valde 
dentata sectum, venter simpliciter fulvo-pubescens. Pedes, presertim 
antici, breves et robusti, fulvo-ravidi, femoribus tibiisque ad basin atque 
ad apicem, patellis metatarsisque ad apicem nigro fulvove annulatis, 
partibus fulvis crasse albo-pilosis, tibiis anticis patellis non multo 
longioribus, aculeis validis et numerosis: patellis cunctis biaculeatis, 
tibiis metatarsisque anticis aculeis inferioribus et lateralibus instructis. 
Chele robustw fusco-rufulw, leves, albido-hirsute, margine inferiore 
sulci dentibus geminatis binis instructo. Vulve plaga antice fovea 
parva semicirculari, postice plagula rufula levi et plana, recte transversa 
et utrinque rotunda notata. 

Port Blair. | 

Q. sinuatæ Dolesch. et C. alburnw Keys. sat affinis, differt cephalo- 
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thorace crassiore pube ad maximam partem simplici, pictura cephalo- 
thoracis et abdominis, ete. 

Nora.—Le genre Cytea Keyserling (in L. Koch, Arachn. Austral., 
1882, p. 1380) se rapproche des genres Wuryattus Thorell, Scæa L. 
Koch,* Hasarius E. Sim. (emend. H. adansoni), Ptocasius E. Sim., 
Ascyltus Karsch, Cocalus C. Koch, par l'armature de la marge inférieure 
des chélicéres, qui offre deux dents géminées ou mieux une dent tres 
comprimée cariniforme et échancrée an sommet avec les angles formant 
deux pointes aigués.—II se distingue du genre Zuryattus Th., par I aire 
oculaire parallele, nullement dilatée en arrière, des genres Sema L. K., 
Hasarius ot Ptocasius E. S., par sa pubescence squameuse et la marge 
superieure des chélictres pourvue de 2 ou 4 dents, tandis qu'elle n' en 
offre que deux chez les genres cités, —11 differe du genre Ascyltus Karsch, 
par le céphalothorax non dilaté ni conique auz angles antérieurs et les 
tibias antérieurs pourvus d' épines dorsales et latérales externes. Enfin, 
il se distingue du genre Cocalus C. Kocht par les yeux antérieurs en 
ligne recourbée, les yeux de la 3* ligne évidemment plus petits que les 
latéraux de la première, les chélictres médiocres et verticales dans les 
deux sexes. 

Indépendamment des espèces decrites par Keyserling dans I’ 
ouvrage de L. Koch, le genre Cytea renferme encore le S. sinuatus 
Doleschall, classi par Thorell dans le genre Plexippus, le Plexippus laticeps 
Thorell, et peut-être aussi les P. expectans, ruber (Walck.), argentosus, 
severus, nimbatus, frontaliger, ochropis, pupulus Thorell (Rag. Mal. ete. 
111) de Nouvelle Guinée, I’ auteur ne décrit malheureusement pas pour 
toutes ces espèces |’ armature des chélicéres. 

9 —CYLLOBELUST MINIACEOMICANS, sp. nov. 

9. Long 56mm. Cephalothorax niger pube subsquamosa pallide 


® gewa L. Koch 1879, nom préoccupé que nons proposons de remplacer par 
celui de Servaa, 

+ Le type du genre Cocalus est le C. concolor C. Koch, de Malaisie, qui nons 
parait dtre la même esptce que le Salticus (Attus) forceps Doleschall ; cet auteur a bien 
figuré la bifurcation de la dent principale des chélicéres. Le Plezippus erythroce- 
phalus C. Koch, de Java, appartient probablement au méme genre, le Cocelus 
cyaneus C. Koch, de Surinam, pour lequel C. Koch a plutard proposé lo genre Psecas 
a' on éloigne au contraire beaucoup et paralt plus voisin des Mevia.—Plasicurs des 
espèces décrites par Thorell sous le nom generique do Cocalus sont trés douteusos 
ponr le genro (C. salas), par contre plusieurs de ses Plexippus pourraient Ini ap- 
partenir (P. aper, catellus). 

f Pour le genre Cytiobelus, cf, E. Sim, Ann. Soc, ent, Fr. 1885, p. 390. Lo 
Salticus collingwoodi Cambr. (Proc. Zool. Soc. Lond. 1871, p. 621, pl. xliv f. 5) 
do Labuan, appartiont pont-tro à ce genre ; il so rapproche de C. miniaceomicans par 
son &yatéme de coloration. 








284 E. Simon —Arachnides de l Asie méridionale [ No. 3, 
cinereo- viridi nitida obtectus, parte cephalica inter ocnlos posticos vitta 
transversa lata leviter arcuata, parte thoracica macnlis binis latis 
obliquis et vitta submarginali lata postice interrupta. læte miniaceo- 
pilosis ornatis,  Oculorum pili faciei supra aurantii infra oculos albidi. 
Clypeus subglaber paululum retro obliquus et in medio depressus, oculis 
auticis tantum j angustior. Oculi antici contigui, in linea recta. Oculi 
ser. 2m fere in medio inter laterales anticos et posticos siti. Oculoram 
series postica cophalothorace haud augustior, Abdomen ovatum, postice 
acuminatum, splendide viridi-metallico squamulatum, antice maculis 
binis magnis, pone medium vitta transversa latissima medio triangula- 
riter dilatata miniaceo-pubescentibus ot vittis transversis nngnstioribus 
pallide cinereo-viridibus decoratum. Venter antice et in medio sub- 
glaber utrinque et prwsertim postice squamulis splendide violacea- 
micantibus ornatus. Sternum nigrum albo-squamulatum. Pedes longi 
fulvi, valde nigro-lineati, femoribus anticis fere omnino nigris. Pedes- 
maxillares loridi, femore infuscato. 
Port Blair. 


Fam. Lycoside. 


3.—SrPHEDANUST MARGINATUS, sp. mov. 

9$. Long. 195mm. Cephalothorax oblongus fusco-rufescens, pilis 
plumosis fulvis albisque mixtis vestitus, vitta submarginali latissima 
valde flexuoso-dentata atque in parte cephalica lineis trinis (media 
recta lateralibus arcuatis) albo-pilosis ornatus, Oculi medii submquales, 
aream evidenter longiorem quam  latiorem et antice quam postice 
angustiorem occupantes. Oculi quatuor antici appropinquati subequales 
lineam leviter recurvam formantes. Clypens ocnlis anticis non multo 
latior. Abdomen longe oblongum fuscum, supra pilis plumosis fulvo- 
nitidis subtus pilis simplicibus albidis dense vestitum. Chelw fulvo- 
rufescentes albido-setoss, margine inferiore sulci dentibus mquis trinis, 
superiore dentibus trinis medio majore instructis. Sternum olivaceum 
albo-pilosum. Pedes lutei, aculeis nigrislongis et numerosis ut in 
S. uxdato Th, valde instructi (vulva haud plane adulta). 

Port Blair. . 

A S. undato Thorell praesertim differt cephalothorace longiore ot 
albo-variegato, arca oculorum mediorum evidentius longiore, etc. 


F Fam. Epeiridz. 
4.—GASTERACANTHA ANNAMITA, E. Sim., Act. Soc. Linn. Bord. 1886. 
Commun aux Iles Andaman: Port Blair, Havelock. 


ë Sur le genre Sphedanus, cf, Thorell, Studi a. Ragni Malesi et. Papuani, IT, 
p. 182, Génes, 1877. 
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NOTA —Sianmoclavis canningensis Stol., qui m' a été communiqué en 
même temps que le précedent par I’ Indian Museum, parait très commun à 
Barren Island (Baie de Bengale). Contrairement aux conclusions que 
nous avons donnée précedemment, cette espèce pourrait n’ étre qu'une 
variété de 5. brevispina Doleschall. Les caracteres que nous avons 
indiqués pour séparer les deux formes s'effacent considérablement 
chez les exemplaires du Barren Island, 

5.—CYCLOSA ALDISTERNIS, sp. nov. 

'9. Long. 75mm. Cephalothorax pallide luridus, longe albo-pilosus, 
anguste nigro-marginatus, parte cephalica postice maculis geminatis 
binis divaricatis albo-opacia notata, ovato-elongatus, parte eephalica 
parum convexa haud constricta. Area oculorum mediorum longior 
quam latior, oculi postiei majores juxte contigui, antici anguste separati. 
Oculi laterales a mediis sat late remoti utrinque contigui et submquales. 
Clypeus oculis mediis anticis haud latior. Abdomen altissimum, oblon- 
gum, antice valde prominens, simpliciter et obtuse acuminatum, prope 
medium  obtusissime vix distincte bituberculatum, postice attenua- 
tum et sat longe productum, apice obtuse trifidum, mucrone 
medio reliquis longiore et  graciliore, testaceum pallide flavo- 
aureo-guttulatum, utrinque leviter nigro-variagatum et striolatum, 
Mammille nigre. Sternum albo-opacum. Oris partes pallide testacem. 
Chelw fulve. Pedes breves, luridi, femoribus annulo submedio angusto 
et macula superiore subapicali, tibiis metatarsisque annulo apicali 
angusto nigricantibus notati, tibiis aculeis brevibus paucis munitis, 
metatarsis muticis. Vulvæ uncus rufulus acute triquetrus, supra ad 
apicem sulcatus, scapum fuscum transversum utrinque rotundum, in 
medio depressum et plagula media rufula cordiformi notatum. 

d. Long. 46mm. Cephalothorax paulo latior et humilior, fuscus, 
parte thoracica in medio late dilutiore et rufula, subtiliter coriaceus, 
parte thoracica in medio depressa et sulco longitudinali abbreviato secta. 
Abdomen minus et presertim angustius, postice breviter productum et 
simpliciter obtusum, fusco-olivaceum, in parte fasali lineis longitudinali- 
bus albis quatuor, medianis rectis postice divaricatis, lateralibus arcuatis, 
in parte apicali punctis albidis biseriatim ordinatis ornatum. Venter ni- 
gricans. Sternum fusco-rufulum, maculis marginalibus dilutioribus orna- 
tum, Pedes, presertim antici, longiores, coxis anticis fuscis, patellis fuscis, 
reliqnis articulis luridis, annulo medio angusto et aunulo apicali lato 
fuscis ornatis, tibiis metatarsisque anticis parce aculeatis. Tibia paris 
9m tibia paris lw leviter robustior et levissime arcuata, intus aculeis 
robustioribus et brevibus biseriatia 6—4 armata (serio inferioro dimidium 
apicalom articuli tantum occupante). Pedes-maxillares breves et robusti 
fusco-rufuli, bulbo maximo, transversim late ovato, apice apophysibus 
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tribus munito, apophysi superiore depressiuscula late rotunda, media 
gracili sed obtusa, inferiore styliformi longe bifida, 

Var. 2. Abdomen supra vitta longitudinali rosea anguste argenteo 
fuscoque marginata læte decoratum. 

Port Blair. Havelock. 

C. anseripedi Walck. affinis, imprimis differt in femina cephalo- 
thorace lurido sterno albo, oculis lateralibus a mediis remotioribus, 
pedibus anticis brevioribus angustius annulatis, vulvæ unco acutiore et 
rufulo, etc. | 

Nora.—nous possedons aussi cette espèce de Ramnad (Hindoustan 
méridional). 

6.—TETRAGNATHA GRACILIS Stoliczka, Journ. Asiat. Soc. Beng, 
XXXIII. Pt. IT, 1869, p. 244, pl. XIX, f. 2 (sub meta). 

Saddle Hill (North Andaman Island) ; Havelock. 

Parait commun. Décrit par Stoliczka des environs de Calcutta sous 
le nom générique de Meta. 


Fam. Avicularidza. 
Genus SATZICUS nov. 


Cephalothorax humilis subplanus haud vel vix longior quam latior 
sed antice valde attenuatus et fronte angusta, fovea thoracica pone 
medium sita valde recurva. Area oculorum a margine antico parum 
remota, saltem 4 latior quam longior. Oculi quatuor antici in linea 
validissime procurva semicirculari, medii lateralibus saltem duplo 
majores et a lateralibus quam inter se remotiores. Oculi postici mi- 
nutissimi utrinque contigui atque a mediis anticis parum distantes. 
Spatium inter oculos laterales anticos et posticos intissimum. Chelm 
parve, subverticales, muticm. Pars labialis coxmque omnino muticm. 
Pars labialis paulo latior quam longior. Sternum sat latum sed antice 
valde attenuatum. Pedes (d) sat longi 4, 1, 2, 3, aculeis paucis 
gracilibus muniti, tarsis metatarsisque anticis longe sed parum dense 
scopulatis, posticis setosis sed tarsis cunctis fasciculis unguicularibus 
validis munitis. Ungues bini graciles et (saltem posteriores) mutict. 
Patelle anticæ tibiis non multo breviores. Trochanter paris 4m longus et 
teres, coxa non multo brevior. 

Generi Sarpedoni Cambr. (gen. mihi ignoto) sat affinis, differt im- 
primis oculis mediis anticis lateralibus sa]jtem duplo majoribus (in 
Sarpedone paulo minoribus) et fovea thoracica valde recurva (in Sarpedone 

Moti De ee Sarpedon Cambr. (Proc. Zool. Soc. Lond., 1883, 
p. 353), qui nous est inconnu en nature, a été comparé par |’ auteur au 
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genre Moggridgea, dont il parait cependent différer grandement, ce 
dernier appartenant à la série des Avicularida trionichi. 

Il est selon nous beaucoup plus voisin du genre Leptopelma Ausserer ; 
l'auteur ne parle pas des chélictres, qui d'après la figure (loc. cit., pl. 
xxxvi, f. 1) paraissent mutiques, 

7.—SATZICUS ANDAMANICUS, 4p. nov. 

d. Ceph.-th. long. 5 mm. ; lat. 48 mm. Pedes I 157 mm. ; UT 
15:2 mm.; IV 17:3 mm. 

Cephalothorax fulvo-rufescens sublevis fulvo-nigroque longe se- 
tosus, area oculorum nigra. Abdomen breviter ovatum, fusco-test- 
aceum longe et crebre fulvo-sericeo hirsutum. Chelw, sternum, pedes- 
maxillares, pedesque fulva, pedes extremitates versus obscuriores. Pedes 
l tibia patella non multo longiore haud incrassata, intus prope apicem 
calcare unico simplici ad basin crasso ad apicem abrupte graciliore, 
leviter uncato armata, inferne ad marginem exteriorem aculeis trinis 
gracilibus uniseriatis munita, Metatarso mutico. Pedes postici fere 
mutici. 

Port Blair. 

Un seul exemplaire mále en trés mauvais état auquel manquent les 
pattes-máchoires et les pattes de la troisiéme paire. 


NorA.—La collection renferme en outre un certain nombre de jeunes 
araignées, qui ne sout pas en état d' être décrites. Ces espéces appar- 
tiennent aux genres Homalattus Wh., Oxyopes Latr., Argiope Sav., 
Nephila Leach, Epeira Walck., Meta C. Koch, Hersilia Sav., Chira- 
canthium C. Koch. 
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&. 1. Introduction. 


$. l. Object and Scope.—It is my object in the present 
paper to bring together a number of theorems in plane analytic geome- 
try which have accumulated in my hands during my study of that 
subject. Some of the simpler of these theorems have already been 
given in my Lectures on Plane Analytic Geometry, now in course of 
delivery at the Indian Association for the Cultivation of Science ; 
a few have been enunciated elsewhere without demonstration; most 
of the propositions, however, are here published for the first time. I 
believe that either the theorems themselves, or the methods of estab- 
lishing them are original; and, except in a very few instances where 
I have inserted well-known results for the sake of avoiding disconnect- 
edness, I have considered them either for the purpose of giving a proof 
simpler and more complete than that usually given, or with a view to 
throw light on the connection between the various parts of the subject. 
As the different sections of this paper are, to a great extent, practically 
independent of each other, for the sake of facility of reference, an 


. outline of the principal topics discussed is added above.* 


§. 2. Basis of Analytical Geometry. 

§. 2. Analysis and Geometry.—The notion of either space or 
number, or of both, lies at the root of every department of mathematics. 
Analysis is tho science of number; geometry is the scionce of space ; 
but, as space is homogeneous, and, as every homogeneous substance 
can, by tbe choice of a unit, be represented by a number, space ean be, 
for mathematical purposes, represented by numbers; hence, the possi- 
bility of applying analytical methods to geometrical investigations, and 
of founding a science of analytical geometry. This possibility was 
first realized into practice by the illustrious French mathematician René 
Descartes, who invented the method of coordinates. With respect 


* For a fall analysis of this paper, seo the Proceedings for 1887, pp. 232-235. 
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to this method, there are two points which ought to be most carefully 
noticed, In the first place, to determine the position of any point, 
we must choose an origin, and, then, fix the position of the point by 
its coordinates, which may be defined to be independent quantities of 
the same order which fix the position of a point; we see, then, that the 
two essentially distinct ideas of origin and coordinates are fundamental 
in this theory ; and, if we consider the matter for a moment, we find 
that the same two ideas are ever present in every system of coordinates 
that we may choose. Thus, looking to a comparatively modern part of 
the subject, the theory of Elliptic Coordinates, we see that the posi- 
tion of any point is determined by the lengths of the semi-axes of the 
conics which can be drawn throngh that point confocal to a given conic, 
called the primitive conic ; here, then, the point-origin of the Cartesian 
system has been replaced by the fundamental conic, and the ordinate 
and abscissa have been replaced by the semi-axes of two conics, 
Hence, we conclude that in every system, we must have an origin, 
which is, as it were, a unit or symbol of reference, and which may be 
a point or a conic, or any other figure, according to the system we 
choose ; and, having fixed our origin, we determine the position of a 
point by coordinates, which may be lines straight or curved, or any 
other geometrical figure; the only essential ideas being those of a 
symbol of reference, and of the independence of the quantities which 
fix the position of the point relatively to that origin or symbol of 
reference. 

Having thus fixed the position of a point, we next consider how 
to represent a curve. A curve is defined to be an assemblage of points 
arranged according to a definite law ; the equation of a curve, therefore, 
is the analytical representation of that geometrical relation which must 
subsist between the coordinates of a point, in order that that point 
may be on the given curve. In other words, the equation of a curve 
may be defined to be the analytical representation of some geometrical 
property of the curve; and, as a curve has an infinite number of geo- 
metrical properties, the question naturally suggests itself whether the 
analytical representation of each of these properties will give a different 
equation of the curve. Asa matter of fact, we do know that, in what- 
ever way we may derive the equation of a curve, we are led to equations 
which are apparently different from each other, but which are really 
not distinct, and which may all be made to coincide by suitable trans- 
formations. Indeed, if the reverse had been the case, it would have 
been manifestly impossible to create a science of analytic geometry ; 
and the reason why all the equations of a curve are really identical 
is a simple outcome of the fact that all the innumerable geometrical 
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properties of any curve are dependent on each other: the trnth of any 
one being assumed, the others can be deduced from it as necessary 
mathematical consequences. We see, therefore, that though a curve 
has an infinite number of geometrical properties, it can have only one 
equation, and this accords with the great Law of Nature that, in 
every natural system, there can be only one relation between the component 
parts. This, then, is the second fact which made possible the very 
existence of Analytical Geometry. 

From what has been pointed out above, it is evident that the 
equation of a curve is, as it were, n convenient repository of all theorems 
connected with it, and all its properties may be established by algebraic 
transformation of the equation. From this, as well as from the funda- 
mental relation between analysis and geometry noted above, it is clear 
that, to every algebraic transformation, there corresponds a geometrical 
fact, and vice versd. Take, for example, the subject of the transforma- 
tion of coordinates. We all know that transformation is of two kinds ; 
it may be a change to new axes, parallel to the old ones, throngh a new 
origin, which may conveniently be termed Translation-transforma- 
tion; or, again, the transformation may be to new Axes, inclined to 
the old ones, through the old origin, which may be called Rotation- 
transformation ; if, in any case, both these kinds are combined, we 
may call it Compound-transformation ; and from the known alge- 
braical formule for compound transformation, it is clear that this 
geometrical process is nothing but the exact counterpart of the alge- 
braic process of linear transformation. Similarly, it may be re- 
marked that the problem of inversion is a case of quadric transforma- 
tion. 

88. 3—5. The Right Line. 
§. 3. The Line at Infinity. —The equation of any line bemg 
| 2 y 
p + $ = l, 
where a, b are the intercepts on the co-ordinate axes, the equation of 
the line which is at an infinite distance from the origin is obtained hy 


gubstituting herein 
a=b=0, 


which gives lz oO. 
Without any real change of generality, we may write this 
A=0 
where À is any constant; this, then, is the equation of the line at in- 


finity ; it will be of use in determining the asymptotes of the conic given 
by the general equation of the second degree (5. 12). 





| ie 
L LIBRART 
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§. 4. Coordinates of intersection of two lines. The following 
method of investigating the condition that the general equation of the 
second degree 

ax?* + 2hey +by* +2gxe+4 2fy+c=0 
may represent two right lines, is shorter than the proofs usually given, 
and has, besides, the advantage of furnishing at once the coordinates 
of the point of intersection of the lines represented by the equation. 

Let (z', y') be the point of intersection of the lines; removing 
our origin to this point, the equation becomes 

ax + 2hey+by*+2ga+2fy+c =O —— 56 (1) 
where g'—azx'-rhy' +g, 
f = ha’ +by' +f, 


d =ax' +2hx'y'+by! +2gx' -2fy' +o. 
But the equation (1) now represents a pair of lines through the origin, 
and, as such, it ought to be homogeneous in the second degree ; therefore, 
each of the quantities 9', j^, c’ must vanish separately, which gives 
ax! + hy +g — 0 EIE 9wase (25) 
hx + by'+7 =0 ess ess essess. CO) 


az +2hz'y' tby" -2gx' --9fy'--e — 0 E E E 
Multiplying (2) by z', (3) by y', and subtracting the sum of the pro- 
ducts from (4), we get 


gx +fy'+o=0 —— 
From (2) and (3), we have 
Af — bq hq — af 
zz LA = — eee eee cee ene (6) 


which are, accordingly, the coordinates of the point of intersection 
of the lines represented by the given equation. Eliminating 2’, y', 
from (2), (3), (5), we have the condition that the discriminant must 
vanish in order that the equation may represent two right lines, viz., 


a h g 
h b f |=0 ereeceeuesse (7) 
g f c 

As the equation 


az*-p2hxy + by" + 2ge+2fy+c=0 
is transformed to 
az’ +2hxy + by’ =0 
when the axes are removed to the point of intersection of the lines, it 
follows that, as the angle between the lines is not altered in magnitude 
by the transformation, the augle between the lines given by the general 
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equation of the second degree is the same as that between the lines 
ax? + 2hay + by? = 0. 

The quantity c', which occurs in this investigation, may be called 
the point-function of the conic, 

Definition.—The point-function of any curve with respect to 
any point is the function which is obtained by substituting the coordi- 
nates of that point in the expression the vanishing of which gives the 
equation of the curve, It is clear that the point-fanction with respect 
to any point on the curve itself is zero, while the point-function with 
respect to the origin is the absolute term in the equation of the curve, 

§. 5. Area of a Triangle.—If the general equation of the second 
degree 

ax? + Qhey+by* --29x- 2fy+e=0 orte LS 
represents a pair of right lines, to investigate iii. area of the triangle 
formed by these two lines with the line 

lx -- my =n. —— (0) 
Remove the origin to the point 
— —— 
ab — h” ab. — A*/' 

which is the point of intersection of the pair of lines represented by 
(8). The two equations then become 





ax’ + hay -+ by’ = EREA QUU 
and 
iy- 2) 
— h’ — mf y+ =ø) en 
or le-+-my = p, sin cecwen cue ERA 
—b hg — h* — ab 
where P= (Af — bg) Emu f RO seen (12) 


Now, suppose that the lines in (10) are made up of the two 
g— m,szzO, y—m,z=0, eee eee eee eee (13), (14) 


so that 
2h | 
"m, Tn, LAMB. eevee noo ani (15) 
7T, m,= TELLICO (16) 
* — 2ab 
whence m,’ +m,’ = yo eee eee eet aee (17) 


The coordinates of the point of intersection of (11) with (15) are 
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given by 
n p -— "p 
: TT Tem,’ — 
If, therefore, 8, is the length of the line intercepted between the 
new origin (which is the point of intersection of the pair of lines) and 
the point of intersection of (11) with (13), we have 
p*(1+m,*) 
M n ee eel kA 
o, * — lmm, j” éesesoseo des (18) 
Similarly, if 8, be the length of the line intercepted betweon the new 
origin and the point of intersection of (11) with (14), we have 
g sp (m4?) 
5 (-Fmm,)* 
Hence, from (18) and (19), we get 


p* | 1+(m,*+m,*)+m,'m,* | 


EE RE (19) 


6,*5,° — — — — 
| Lu Tn(m, -Fm,) 4 m*.m,m, } 


Therefore, substituting for m,, m, from the system of equations (15), 
(16), (17), we get 


p 4h* -- (a — b)’ 
8,8, = nals to scm — 699 
am’ — 2hml-4- bi* 


But, if œ be the angle between the lines given by (10), we have 
tan d= AS eS ao. 
a+b 


Qa h* — ab 


whence gin o= — — — — 
af | 4h? + (a— 0)? | 
so that the area of the triangle in question is 
= 65,68, sing 
p'a A? — ab 


= am? — 2hml + bl” . 
| (hf — bg) +m(hg — af) +n(h* — ab) Y 
2 itd thors 


(h* —ab)® (am* — 9hml- b1*) 
by substituting for p from (12). Hence, finally, using the determinant 
notation, and altering the sign of n, we have the general 
Theorem.—If the general equation of the second degree 
ax? + 2hry-r by” + 292+ 2fy+c=0 | 
represents a pair of right lines, the arca of the triangle formed by thia 
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pair with the line 








1 Àx uy vao 
18 & . 
a h A |? 
h b m 
v 
h RE b p oa. um (21) 
lenn a Fe ms 
A n 0 








The length of the portion of Az+py+»=0 which is intercepted 
between the pair of lines is also easily found ; for, from (12), the per- 
pendicular from the point of intersection of the pair of lines on 








Ax+py+v=—0 
is at once seen to be | 
a h A 
h b n" 
Pe rie Ce 


f (h —ab) Q* +02)" } 
Hence, the length of the intercepted portion is 








a h A 
| A — PE h b p 
L : g f v 
2 TENE h 5 erase: 
| a a h A | 
n 0 





The product of the two Mer is, by a glance at (20), written down 
to be 
h A 


a 
g f 
À b 
a 


# 

" 

b h h A 
A m 0 | 


As an application of the formula in (21), we can find the area of 
the parallelogram formed by the two lines 
ax? + 2hay tby’ + 292+ 2fy+e¢=0 
with ax? + 2hay+by* = 
which are two lines through the origin parallel to the first pair. By 
subtracting the equations, we see that 
2gx- 2fy t c0 
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represents that diagonal of the parallelogram which does not pass 
through the origin. The area of the triangle formed by this diagonal 
with the first pair is 


29 (Af — bg) +27 (hg — af) — c (h* —ab) | à 


4(h* — ab)? (af* —2fgh+bg*) 

and that formed with the second pair is 
e (Ah — ab)” 
4(M* — ab)? (af* — 2fgh+bg") 
But, since the discriminant vanishes, it is clear that 
2y (hf — bg) + 2f (hg — af) — 2e (M — ab) =0 

af’ —2fgh+bg*=c (ab — h’). 
Hence, adding the above expressions, the area of the quadrilateral in 
question is found to be 


———— 

2 /h*—ab 
It may be noted that this expression is only apparently independent of 
J, g, for the vanishing of the discriminant shews that a, b, c, h are 
functions of f and g. 





88. 6—7. The Circle. 


§. 6. Meaning of the Constants in the Equation of a Circle.— 

The equation of a circle 
aty’ --29x -F2fy - Fc — 0 
being thrown into the form 
(2x—g)* + (yf =P +f e, 
the quantities — g, — f are seen to be the coordinates of the centre, while, 
if r be the radius, we have 
ag -r f*—e. 

To determine the geometric meaning of e, let 8 be the distance of the 
centre from the origin, and ¢, either of the tangents drawn from the 
origin to the circle; then, 


§* = r* +2" 
and, also, P= ftg’ 
r-f*-4m-g—c 
which give et. isPesépsheny LAO) 


Hence, c denotes the square of the tangent drawn from the origin to the 
circle. We thus infer that, if the equations of a system of circles agree 
in either f or g, the locus of their centres is a right line parallel to a 
given line at a given distance from it, and their common chords nre 
parallel, being all perpendicular to this given line; if both f and g are 
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the same in all the equations, the system is concentric; if ¢ alone is 
the same in all the equations, the circles are such ns can be intersected or- 
thogonally by a circle of radius a/c, described round the origin as 
centre; and this shews at once that as a system of co-axal circles can 
be orthogonally intersected, their equations must necessarily be of the 
form 
x"4y*—29kez té, 

where 8 is constant, but k variable. 

The geometric meaning of c also furnishes the length of the tang- 
ent drawn from any point to a circle, for, the equation of the circle 
being 
' x+y -- 29x --2fy - Fc — 0, 
and the point from which tangents are drawn being (x', y'), remove the 
origin to this point; then, the new absolute term is clearly the point- 
function of the circle with respect to the point (x, y'), and this, 
therefore, is the length of the tangent sought. It follows as a conse- 
quence of this, that the geometric meaning of the equation of the 
circle is that, if the length of the tangent drawn from any point to a 
circle vanishes, that point must be on the curve itself. 

8. 7. Chords and Tangents of Circles and Conics.—The fol- 
lowing equation of the chord joining the two points (z', y'), (x^, y^,) on 
the circle 

Pty r" E e 
is due to Professor Burnside, (Salmon's Conics, 8. 85, Ed. 1879, p. 80), 
(z—2')(x—x")-(y—y)(y—y" ) 2r'ty'— n... (27) 
It is easily verified that this is actually the equation of the chord ; the 
following geometrical interpretation, however, shews the genesis of the 
equation, l 

On the line joining the points (x', y), (z", y") as diameter, describe 
a circle; any point (x, y) on this circumference is such that the lines 
joining (=, y), (x', y'), and (z, y), (7^, y"), include a right angle; this 
condition, expressed analytically, gives for the equation of the circle 

(x—2a)(x—a")-(y—y)(y—9y")20 —****4 (28) 
Thé chord in question may now be regarded as the common chord of 
the two circles represented by (26) and (28) ; and then, from the ele- 
mentary principle that S+ékS‘'=0 represents any locus through. = 
common points of S=0, S'—0, we at once write down Burnside ^ 
equation (27), the proper value of k being easily scen to be given by 


1+k=—0. 
The generalisation to the conic given by the general equation 
aa? + hay by? + 2ge 4 2fy +c HO renes (29) 


38 





298 <A. Mukhopadhyay— Memoir on Plane Analytic Geometry. (No. 3, 
18 CABY, Vise, 
a (x — 2") (a2 — 2") + 2h(e@— x')(y—y")4+b(y—y)(y—y")=9 (30) 
represents any conic through (z', y), (z", y"), which may, it is useful 
to notice, satisfy three other conditions: and the chord in question, 
being the common chord of (29) and (30), must have for its equation 

a (x — x )(x — x") + 2h(x—2')(y—y")4+b(y—y)(y—y") 

= aa" + hry + by + 2gx+2fy+e BIE BARIA Ge) 
I have not, however, been able to find if the conics (29) and (30) are 
connected by any very special or peculiar relation: their centres are 
not coincident; the centre of (30) is not on the chord whose equation 
is required ; their asymptotes, however, include equal angles, and their 
axes are parallel; in fact, they are similar and similarly situated, and, 
therefore, necessarily equi-eccentric. 

The equation of the tangent at any point may be deduced, as usual, 
from the equation of the chord; or we may first obtain by Joachims- 
thal's method the equation of the pair of tangents from an external 
point, and thence obtain the equation of the tangent at any point of 
the curve. The same equation, however, may be obtained by transform- 
ation, if we know the equation of the tangents from the origin; thus, 
the conic being 

ax* +2hey + by? +2gr4+2fy4+e¢=—0 
and (x', y) the external point, remove the origin to this point, so that 
the conic becomes 
ax” + 2hay + byt 29'x t 2f^y or c' — 0, 
where the values of f', g', c' are the same ns in §. 4. If now y — mx be 
any line through the new origin, it will touch the conie if the quadratic 
in x, | 
(a p 2hm or bm*)x* +2(g' +f m)x +c’ — 0, 
has equal roots, which condition gives 
c'(a+2hm-+ bm") = (9' or f£ m)”, 
and by substituting 


m = A 
T 
we have for the equation of the tangents, referred to the new origin, 
c'(aa* + thay tr by*) = (gx f'y)" 
which may be written 
c (ax + 2hxy + by" +29 x 2fy +e) — G'x f£ ue)". 
Revorting to our old axes, we have at once the equation in the form 
ý (Conic) x ( Point-function) = ( Polar)*, 
which is of course, the same equation as that obtained by Joachims- 
thal's method. | 


*. 
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88. 8—15. The General Equation of the Second Degree. 


8. 8. Preliminary.—The discussion of the general equation of 
the second degree deservedly occupies an important position in the 
application of analytical geometry to the theory of lines of the second 
order; for, in analytical geometry properly so called, the question of 
degree or class is of fundamental importance, and the curves of the 
second degree should be called lines of the second order, and not conic 
sections, the proper point of view from which their properties ought to 
be studied being the fact that the equation representing them is of the 
second degree, and not the other fact that they are sections of a cone 
and have foci and directrices. The truly logical order of treating the 
subject is first to have a chapter on the equation of the first degree, 
containing the properties of right lines, then a chapter on the general 
equation of the second degree, and, as distinctly subsidiary to this, 
chapters on the circle, the ellipse, and the other conics. We proceed, 
then, to give the barest outline of such a systematic discussion as is 
indicated here. It may usefully be noted that the object of the dis- 
cussion is twofold, vis., in the first place, the problem is how to trans- 
form the equation to its simplest forms, and thus to classify the 
different kinds of conics; in the second place, we obtain some general 
formule for such properties as are common to all conics. 

§. 9. Transformation of the Equation.—The general equation 
of the second degree being 

S = ax* + hay + by* 29x + 2fy pe 0, sesse (32) 
first change the origin to (x, y^), so that the equation becomes 
ax” Ae 2 hy + biu! +29'x+ 2f ye —0 
where 
f= (2:).-.7 ax' + hy +g 
aN 
f = (5). + by’ df 
yy 
c' = Point-function. 
If, then, we make g’ =f =0, that is, if we have for the coordinates of 


the new origin 


_hf—bg ., hg—af 
az ab — h" y i pex eee eee ere ere (33), (34) 


the transformed equation is i 
ax* + Shay + by" mas m O tenens (35) 


where A is the discriminant (S. 4). In order that this transformation 
may be real and possible, we must have (ab — h’) different from zero. 
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The first point of departure, then, in the classification of conics, depends 
on the equation 
ab — À* 7 or ZO. 

The case in which A*— ab does not admit of the above transformation, 
aud it must be treated separately (see Carr's Synopsis of Pure Mathe- 
matics, SS. 4430—4443). In the case where (ab — A’) does not vanish, 
we proceed further, as follows. Turn the axes about the new origin 
through an angle 6, where 6 is given by 

2h 
an es ecco eso. (36) 





tan 20 = 
and the new equation becomes 


A 
Li 2 — 
Ax * By — Ao 0 see eee eee eee (37), 


where A, B are certain constants to be determined hereafter. This 
equation may be put into the form 


acl Jeu E AE AE (38) | 
| 15 Rd 2 
* a--Q p= g |e] (89), (40) 
and Q= — (41) 


Definition.—The quantity which we have denoted here by Q, we 
will call the Asymptotic Constant, the reason for which name will 
appear in $. 12. The quantities a, 8 are called the semi-axes of the 
conic. 

§. 10. Invariants.—In the last section, we transformed the ge- 
neral equation of the second degree to its simplest form (38); but, we 
did not calculate the quantities a, 8 which depend on A, B. As a rule, 
the calculation of these quantities in every particular case is a laborious 
task; we, therefore, find out some functions of the coefficients which 
remain unaltered by transformation, and which are, accordingly, called 
Invariants of the conic. These invariants may be of different classes ; 
thus, there are certain quantities which remain unaltered for a transla- 
tion-transformation, and which may appropriately be called Transla- 
lation-invariants; to this class belong a, h, b. Again, there aro 
certain quantities which remain unaltered for a rotation-transformation, 
and which may, accordingly, be called Rotation-invariants; thus, 
the absolute term is a rotation-invariant; but the most important of 
these invariants are embodied in Dr. Boole's theorems that the quanti- 
ties 


| orem, We eee (49), (48) 
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belong to this class (Salmon's Conics, §. 159, Ed. 1879, p. 159). Again, 
as we have seen that à,'b, h are translation-invarianta, it follows that 
a+b — 2h cos w ab — A? 
sint» ' sin*u 
are invariants for the compound transformation as well, and may, accord- 
ingly, be called General Invariants. We shall now proceed to investi- 
gate, by a process analogous to that employed by Dr. Boole, certain in- 
variants which include as particular cases those noticed above. 
Suppose that by a rotation-transformation the equation 
, a + 2hay  by* + 2g 2fy+ce=0 
nssumes the form 
AX?-F2H XY + BY*-2GX 4 -2FY cC — 0. 
Then, by the same transformation 
| x? + "+ 2xy cos w 
is altered into 
X?+Y?+2XY cos Q, 

because each of these expressions denotes the distance of = same 
point from the fixed origin. Hence, we have 

(a -FÀ)z* -F2(h +å cos w)xy +(6+A)y" + 29x tf +c 

= (A+A)X?42(H+A cos @)XY+(B+A)¥?24+2GX42FY+C. 
Each side of this identity will resolve itself into linear factors for the 


same value of A; hence, equating the discriminant of each — to zero, 
we have the two equations 


e sin*o, A*+ | (a+b — 2 cos w) — (f* +9" — 2fg cos e) | A 
+abe+2fgh — af* — bg* — ch*=0 
C sin*Q. M4 | C(A-- B — 2H cos 8) — (F*--G*— 2FG cos Q) | A 


+ABC+2FGH — AF' — BG* — CH'— 0. 
As these quadratics in A must be identical, we have, by equating the 
coefficients of corresponding terms, the two relations 


a+b— 2h cos w f*+9"—2fg COS w 


sinw o sin'o 
A+B-—2H cos à  F'--G* —2FG cos Q | (44) 
SSeS m y a —— — inte wu ——— 
abc-- 2fgh — af? — bg” — ch* _ ABC +2FGH — AF* — BG*— CH" (45) 
ë sin“ C sin? Q ; 


If f=0, g —0, these equations furnish Dr. Boole's invariants, As we 


have — that c is à rotation-invariant, these results shew that the 


functions 


| (a+b - 2h cos w) — (f +g" — 2fg cos w) | -+ sSinfw ......04. (46) 
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à 
—— assessessose. (47) 
are rotation-invariants. 

In order to see if any of these is a general invariant, we must 
examine whether they are translation-invariants. It will be found on 
examination that the first is not a translation-invariant, while for the 
second we know that, by a translation-transformation, the equation 

ax* + Zhay + biy*+ 292+ 2fy+e=0 
is transformed into 
a’x* + 2h’ xy + b’y*+ 29'x - 2fy+e — 0, 
where 
a’ =a, & =A UD. D, 
which, by the way, shews that the part of the second degree in the 
general equation is a covariant for translation-transformation, 
and g =azr'+hy'+g 
T= hae + by’ +f 
c' = Point-function, 
from which, by actual calculation, we find that the coefficients of z*, ry, 
y”, x, y in : 
a'b/c' + 2f'g'h’ — af! —Vg*—ch* 
al vanish, and the absolute term is 4. Hence, we infer that 4 is a 
translation-invariant, and so also is 
F A 
sinaw 
since œ is unaltered by translation-transformation ; thus, from what 
precedes, we bave finally that 


sin*o 
ia n general invariant of the conic. To sum up, we enumerate below 
the principal invariants of the general conic. 
I. Translation-invariants. 
(i). a. (ii). M. (iii). b. (iv) A. 
II. Rotation-invariants. 


a+b — 2h cos w 


(i) Absolute term. (ii) — 
(iii) ab — h° 


(a atb—2heosw fg Pfg cone 
(iv) — — c sin*v 


Cw): E (n) Vig My one | 


€ sin"e 








— i uU" WP ww 
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III. General invariants. 





4, a@+b— 2h cos e .. ab—k* 
——— — GD inte 
T A 
Gil) sin w 


It is clear that since any function of an invariant is an invariant, various 
invariants may be deduced from these by combining them in different 
ways or by imposing limiting conditions on them. Thus, for rectangular 
axes, A is a general invariant ; and, if we examine the equation 
ax* -- 2hay + by +2fy = 0, 

which denotes a conie referred to a tangent and normal as coordinate- 
axes, we see that it has the three general invariants, (a+b), (ab— A*), 
af”, 

i We have shewn above, by actual calculation, that the discriminant 
is a translation-invariant; it is interesting to note that the same result 
may be obtained as an illustration of Dr. Boole's method. Thus, if 
by translation-transformation the equation 

ax" Ar 2hxy + by* 29x 2fy Fe 0 
is transformed into 
a, X! --2A, XY +b, Y* c29, X 2f, Y +e, —0, 
the same transformation changes 
zd y*--2xy cos w 
into ! 
(X — x,)*-F(Y -y -2(X — x,)(Y — y,) cos o, 
whence we have 
ax? + Zhoy + by* --2gx -F2fy + o+ A(x" or y* -2xy cos w) 
za, X* 2A, XY +b, Y* 29, X -2f,.Y +0, 
+A ] (X—2,)'*(Y—y,)*-2(X —2z,)(Y —y,) cos «| ° 
Equating the discriminant of the left hand side to zero, we bave 
o sín*o, À* 4- f e(a- b — 2h cos «) — (af* -- bg* — 2fg cos w) E 
+A—0 suh uso cosas) (20) 
If we equate to zero the discriminant of the right hand side, the equa- 
tion in A apparently comes out to be a cubic ; but the coefficient of A* 
is found on calculation to be zero, while, in the coefficient of A?, the 
terms involving z,*, x,y,, y", 4,, y, separately vanish, and the constant 
is c sin?w; hence the equation may be written 
c sin*o, À* -- RAF A, — 0. osussseveess (49), 
Therefore, equating coefficients, we have 
AzA,, 
which shews, as before, that A is à translation-invariant. It may be 
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noted that, from a comparison of (48) and (49), it is clear that the value 
of H in (49) is 


] e(a+b— 2h cos w) — (af* + bg* — 2fg cos w) : 
as, indeed, may be verified by direct calculation. 
$. ll. Lengths. of axes and area of conic.— Wo have shown 
above that the semi-axes a, 8 of a conic are given by (39) and (40), viz, 
LM 9. 
Pt iag Q' p =e Q' 
and, from the theory of invariants explained above, we have further 


Aa EST COS w AB ab -- h" 
— — — —, = 








esses. (50), (51). 


sin*a 
Hence, if p be a semi-axis, we have 
p* —(a*-FB*)p*-Fa*B* =O  ........... (52) 
where 
? 
a* -B* z—Q (x T 5) a*B* = I 
Substituting in (52) from (50) and (51), and putting from (41) 
A | 
— 
we get 
A(a+b— 2h cos e) A* sino — 
(ab — h*)* (ab —h*)* 
which is, accordingly, the equation farnishing the semi-axes of the given 
conic; and, as it is a quadratic in p*, it shews that there are four semi- 
axes, which may be grouped into two pairs, the two axes in each pair 
being equal in magnitude but opposite in direction. It follows from 
(53) that, if p, *, p," be the roots of the quadratic in p*, tho area of the 
conic is- 


O° Vs (B8) 


bic SO TNAM oe OB) 
(ab — h)? " 
Again, it is clear that A and B will have the same sign or different signs, 
according as AB is positive or negative, that is, according as AB is 
greater or less than zero; hence, since A and B in the equation (37) 
A 
Az* + By* t -—35 =0 


are connected by the relation (51) m 
ab = * 


ABz———, 
min" 


it followa that A and B, and thence necessarily a”, f* in the equation (38) 
um 





-- 
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will have the same sign or opposite signs, according as (ab — h) 7 or 
20, or according as the curve is an ellipse or hyperbola. This com- 
pletes the classification of conica. (8. 9). : 

$. 12. Asymptotes.—In the ordinary text-books (cf. Smith's 
Conice, 8. 174, Ed. 1882, p. 187), the method of finding the equation of 
the asymptotes of the general conic is given as follows: it is first proved 
that the asymptotes of the conic in the particular case 


e Ys. 

a b 
aro given by * 

S-Ka, 


and thence it is inferred that, in the general caso, the equations of the 
conic and nsymptotes must differ only by a constant; the logic of this 
reasoning is, to say the least, hardly satisfactory ; the following method 
is both easy and rigorously logical. 

The asymptotes being tangents to the conic at infinity, they may 
be regarded as a pair of lines passing through the points of intersection 
of the conic and the line at infinity. Now, the equation of the conio 
being 

8S = ar* + Qhay+ by? + 29x + 2fy +c = 0, 
and that of the line at infinity having been shewn (§. 3) to be 


À — 0, 
any conic through their common points is 
S+A=—0; 


and, in order that this may be a pair of lines, its discriminant must 
vanish, whence, as usual, 
Cd e 
mb Loeb ori 
and the asymptotes are given by 
S-Q, 
which shows that the asymptotic constant in (41) is a constant which 
must be equated to S, to furnish the equation of the asymptotes. 
The above process may be represented in a modified form as fol- 
lows ; the conic 
ax + Qhoey + by? + 99x 4+2fy+e=0 
being transformed to the centre, becomes 
| A 
whence it at once follows that the quantity to be added to the right 
hand side of this equation to give the asymptotes is tho asymptotic 


constant. Now, if we transform back to our old axes, the left hand 
39 
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side becomes 


a23 + hey + by? + Qyx+ Qfy+e, 
while, A and (ab—h*) being translation-invariants, the right hand side 
remains unaltered, and the equation sought is accordingly 
— 
= > astessesesae (50) 

It follows from (6) that the point of intersection of the asymptotes in 
(55) coincides with the centre of the conie, and that, accordingly, the 
centre is the pole of the line at infinity. It is also clear that the asymp- 
totes will be at right angles to each other and the conic will be a rec- 
tangular hyperbola, if (a--5) — 2^ cos e, in oblique coordinates, and 
(a+b) =0 in rectangular coordinates, 

8. 13. Eccentricity.— The eccentricity may be calculated in 
different ways according to the definition we employ. 

First method, 


a? — [33 
e = = 
where a, B are the semi-axes of the conic. We have 
2—«u c —— 
=—, 








— 


at?’ 
which give 


(2—8)? (a? +61)? 


l- ^ ag’ 
and this, by substitution from (39) and (10), becomes 
(2—20)* _ (A+B)? 





] — e? — AH eee eee eee eee (56) 
But, from the invariants (42) and (43), we have 
a+b —2h cos w 
— sinw : 
_ab—h? 
T  gBin*u ' 


so that equation (56) becomes 
(2 — °)? (a+6b—2h cos e)? (57) 
1—~ = “(ab — hi®) s AX) sin) , """ursesivoss 
which is the familiar equation. It is clear from (57) that (1 — «?) and 
(ab — h?) are simultaneously positive, zero, or negative; hence, we have 
& 2=7 1 
according as 
Wg =7 ab, 
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or nccording ns the conic is an ellipse, a parabola, or an hyperbola. 
In the equilateral hyperbola, we have 
a+b—2h cos wo =0, 
whence ec a/ 2. 
Second method. 


— 


where ¢ is the angle between the asymptotes. The equation of the 
asymptotes from (55) being 
A 
we have 
2 sin w. a/ 13 — ab 
a-b—2hcose 


But sec?d = (2cos 8 $ — 1) 


tan oL Sev eeeaevese (58) 


sect Ê 





= (3): 


o 
— a. 
2 sect 7 


whence we have 
e X 4(c* — 1 
tan? & = sec? $ — 12 (55) -l= at 
Therefore, from equation (58), 
e&—1 (h*—ab) sin*w 
(2— c)? * (a+ b— Zh cos w)” 
which is the same equation as (57). 

Third method. 

The eccentricity may be defined to be the ratio of the distance of 
any point on the conic from a focus to its distance from the correspond- 
ing directrix; the calculation on the basis of this method will come in 
most appropriately when we presently deal with Laplace's Linear Equa- 
tion of a Conic (88. 16—20; see, in particular, 8. 20). 

&. 14. Director-circle.—The director-circle of 

S=ax2 + Qhaey + by? + 2gx + 2fy +e —0 
being the locus of intersection of orthogonal tangents, its equation in 
rectangular coordinates is known to be 
(ab — h9) (a 4- y*) + 2(gb — fhe t 2C fa — ha)y 
(00 Te(a b) —f*—9*—0,  . eem (59) 
which may also be written in the form | 
Ds (a 5)S — (ax-- hy 9)* — (e by f) m0 eee. (00) 
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The contre of the director-circle is seen from (59) to be the point 
fh—bg  hg—a 
ab — h? ab — 24). 
which coincides with the centre of the conic; and, if R be the radius, 
we have 
Ri = _ (fh (fh — ba)? (hg — af)* _ e(a +b) — CfÉ*- g*) 
-— (ab — h")? * (ab — M1)8 ab — hî 
_ —(a+b) A 
~  (ab— h3)2” 
which shews that in rectangular axes the square of the radius of tho 
director-circle is equal to the sum of the squares of the semi-axes of the 
conic given in eqnation (53). 
That the same propositions hold for oblique coordinates may easily 


be shewn, viz., the equation of the tangents to the conie from (z', y’) 
being 











(ax®+ Qhay + by®+ 2gx+2fy +c) x 
(ax? + 2hx'y’ + by" +2gx’ + 2fy'+c) 
2 
= f (asy eg) Un b e yea free] 
the condition that these lines may include a right angle, gives for the 
locus of (x', y') the circle 
(ab — A9) (x* +y? + 2xy cos w) 


+2 { (gb—fh) + Qa — gh) cos w } a 


+2 Í (fa — gh) + (gb— fh) cos w } y 
+c(a+b) — Cf? +9") -2(fg — ch) cos w = 0 
Comparing this with the standard form 
(x— a)*-F2(x — a)(y — — B) cos a+ (y — B)yz:, 
or (a3 + y* + 2ry cos w) — 2(a-- B cos w)x — 2(B-F a cos a)y 
4- a? + 8% + 2af8 cos « — r? = 0, 
we have at once 
„Jab bg R= hg — aj 
^ ab—A* " .ab—M 
which give the same coordinates of centre as before, while we have for 
the radius 
r3 — a? +2a8 cos c-r B* 


_ c(a b) — — (f* +9") - ch) cos w 
ab — h 
= [Gh b) + (hg — af — (ab — 19) | ofa) (F+) | 
a2 { (fh — bg) (hg — af) — dg — oh (ab — 1A) È eos e] + (ab — n) 





M 15 DS 


" 
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=[— (a+b) 4 +2h cos w. A] + (ab — 12)" 


_ —(a-rb — 25 cos w) â 

m (ab— A3 "' 

which, by a glance at (53), is seen to represent, as before, the sum of 
the squares of the semi-axes. From tho value of the radius given above, 
it is clear that, when the conic is an equilateral hyberbola, the radius 
vanishes, and the director-circle is a circle of infinitesimal radius, vis., 
it is the centre of the conic itself, and the asymptotes, therefore, are 
the only tangents of the equilateral hyperbola which are at right angles 
to each other. 

§. 15. Hyperbola referred to the asymptotes.—In this section, 
we purpose to investigate what form the general equation assumes when 
the axes of coordinates are transformed to the asymptotes ; two methods 
will be given, the first very direct and elementary, the second partly 
geometrical and requiring a knowledge of the invariants given above. 

First method. 

Let the general equation of the second degree be 

ax? + hay + bif +2gx+4 2fy -- c — O0. 
Transfer the coordinate axes to the centre of the conic, which is also 
the point of intersection of the asymptotes; the conic then becomes 








A 
ax! + 2hay+ by? + 3,79 es esssse (OL) 
and the asymptotes are given by 
ax? + Zhay+ by? = 0. eee OOP eee eee (62) 


Now the equation of either asymptote may be taken to be y — mz, so 
that the two values of m are found, by substitution in (62), to be the 
ote of the quadratic 
T y : ù bm? 4+ 2hm+a=0., sft eve eet O28 (63) 
Hence, if a, 8 be the angles which the two asymptotes make with the 
axis of x, both tan a and tan 8 must satisfy (63), so that we have 
b tan®*a+ 2h tan a+ a= 0 

or b gin?a + 2A sin a cos a-F a cos*azzÜ „esse. (64) 
and similarly, - 

b ain*B -- 2h sin B cos B+a cos —O — ess (65) 


Now, the angle between the original axes being —— the ordinary 


formule for the transformation of coordinates (Salmon's Conics, S. 9, 
Ed. 1879, p. 7) become in this case 

y sin w= X sin a+Y sin B. 

x sin w= X cos a+ Y cos f. 
Substituting these in (61), and arranging, we have for the equation of 
the conic 
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(a cos*a -- 2h cos a sin a+b sin?a) X? 
4r (a cos*8 -- 2h cos B sin 8+ b sin*3) Y* 
+2|a cos a cos B+h sin (a+ B) +b sin a sin g|xv 


A 
Te 2 ja == 0. 
But, by (64) and (65), the coefficients of X? and Y? vanish, and the 
equation becomes 
A - 
2Hzy-c -,—31 ja = 5 Ch ot, ih eno sna. COD) 
where H is the quantity to bo calculated. For this purpose, we noto 
that, if m4, mg be the two roots of the quadratic in m given by (63), we s 


have 


. Now, we see that 
H = cos a cos B f a+h (tan a+tan 8)+0 tan a tan £ } 


_ 2(ab — M) 


; cos a cos B, 


where 
costa cos*f = f m5) § — .. m,=tan a, m= tan fi. 


= [Gm mt Q — m m) |^ 
p 


MEDII 











"n 9 (ab — M) b 
i Therefore, H= t ——z—- — 
e b Jl | (a— 0*4 ane | 
* and, finally, the equation (66) becomes "hd | 
| a v [((G-9tev | Jn 
ay = * X I — — 7 go tnn (67) ^n | 
EL | (ab — h?) is 
which is, accordingly, cm equation of the hyperbola: — E 
asymptotes, which was sought. , wis 





T Becoad method. 5 x | 
The same result may also be obtained as follows. The equation of of 
fe — —— as before, a 


T 
i — ——— ie 
| D IY 6m 
4 
— wa a^ P a X c. d 
+ + zu nyari 
LT så 
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that, when referred to the asymptotes, the equation must assume the 
form 


As? +2Hay + By. 0 aues (09) 
Now, in this equation, the axis of z being an asymptote, one value of x 
must be infinite, and, therefore, in this equation, regarded as a quadratic 
in x, we must have A=0; similarly, the axis of y being the other 
asymptote, we must have B=0; so that (69) reduces to 


A 
2H xy t ja =O. — €Ó CEU) 
To calculate H, we remark that, since the original axes are at right 
angles, we have w= =, and, as also A=0, B=0, the invariant relation 


2 
ab—h AB-H? 
sino ^  sin?íl 





reduces to 
— H? = (ab — h”) sin? Q, — * (71) 
where Q is the angle between the asymptotes, 
ax? + hey + by? = 0. ane ave canece d P) 
But, a, B being the angles which the asymptotes make with the axes, 
we have 2 = a— f, and, from equation (72), 
94/13 — ab 
a+b |” 
Qa hà — ab 


sin Q = ——— , 
Vf | a-oa} 
so that (71) becomes 


H3 = .A(ab —À3)9 
(a — b)9 -- 449" 
and (70) gives for the required equation 


a V f a-ban} 
w= 14 (ab — 4*)9 : 
which is the same result as that obtained before. It may be noted 
that the value of H might have been obtained with equal ease by using 
the other invariant relation 
a-Fb—2h coso A+B—2H cos f) 
sine sin? f) 
The geometrical meaning of this equation of the hyperbola is easily 
seen, viz., taking p,*, pa? for tho squares of the semi-axes of the conie, and 
remembering that our original axos were rectangular, we have from (53), 


tan (1 = 
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—A (a+b) 
(ab — 1*)* 
| A? 
eM. Te — 
PI Ps = Cab Ady 
so that (p,* — pa)? = (Mme + p,9)* — 4 p? ps? 
at | (a —0)* +408 | 
(ab — 4?)* 
The equation (67), therefore, may be written 
zy =$ (Difference of squares of semi-axes), 
which is a well-known result. 
If the conic had been originally referred to axes inclined at an angle 
w, the equation of the hyperbola referred to the asymptotes would have 
been 


pp = 





1 

3 

xy = + Ta | (a—0)* + aha — 4 cos o h (a + b)—ab cos | | 
ay=— fi 


and the right hand side may be proved to be the difference of the squares 
of the semi-axes given by (53). 


§§. 16—20. Laplace's Linear Equation. 
&. 16. Genesis of Laplace’s Equation.—The theorem that 

p= Ax+ By+C, 
where p is the distance of any point on the curve from a fixed coplanar 
point, represents a conic is first due, substantially, to Laplace (Méca nique 
Céleste, Ed. 1878, t. I. p. 177). In integrating the equations for elliptic 
motion, he gets 

dr = dx + ydy, 
which leads to 


cm rey 


Laplace then explicitly adds that “ Cette équation, combinée avec 
lles-ci 

—“ acax4by, P= tyt ONS: 

&quation du second degré.” It is proposed to examine here 
vom te meaning of the arbitrary constants in what 1 have 

's Linear Equation to a conic. 
a, — of the Constants.— That this equation represents 
a TA c be shewn in various ways, and some additional information 
regarding the constants may be gained from each standpoint of view. 
Thus, squaring the equation and putting 
phai y, 


— 9 
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we see that it is the equation to a conic which is an ellipse, a parabola, 
or an hyperbola according as 

A3--B* Z7 1. 
Now, knowing that the curve is a conic, we may next compare its equa- 
tion with the focal polar equation 

l=p (l +e cos 6). 
Remembering that pia a function of x and y, we conclude that the 
absolute terms in the two equations must be identical, whence 

C =l=semi-latus-rectam, 
Again, as the equation may be written in the form 
p —— —a// AV BÀ, 
a A? + B? 
where p is tho distance of any point on the curve from a fixed point, and 
Ax By +O 
V A+ BF | 
is the perpendicular on the line Az + By +0 =0, we see, by attending to 
the focus-directrix method of generating conics, that the curve is a conic 
of which the directrix is r 
Azx+By+C=9, 
and the eccentricity is given by | 
A= A+ BI, 

8. 18, Elliptic Motion.—In order to represent these properties 
geometrically, and to shew their relation to elliptic motion, it is con- 
venient to begin with the following method of integrating the equations 
of motion. We have, as usual, 

qe — 


Now = = cos 6, t —sin 6; 
d fx 

therefore 4i (=) 
yous 
wHence rm hdt 
a ld 
and, similarly, F T3 | 
40 1 
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The equations of motion, therefore, become 3 
die pad fy 
i87 - ia Gp 
aa e () 
di ^ — hdt NJ 
Integrating, we get 
e cb (z- ) 
A Ne rJ 
= SO 0 (z- ) ža 
a7" 1 
s dy dx 
and since eu 347 h, 
we have 
pta TE[P VES 
h C Js h e »)-^ 
which leads to 
; =" key : 
which is Laplace's equation. — g this with the form 
p=Ax+By+4+0, 
we find, as it ought to be, 
1 
C=—=semi-latus-rectum. 
This shews why, in integrating the equation } 
dr = Ade +ydy, 
8 
Laplace at once puts — - for the constant of integration. 
$. 19. Geometric interpretation.— The subject may be made 
still clearer by the | e 
help of a diagram. | y 2 4 K r 
The ellipse is ori- - n vv SP) hie te * 


—— d 


1 + — 


> 
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e, PM= PS, 
whence 
ec, PM*?-PS*'z8Q?.-QP* ! 
= 2 +73, 


But, as PM is parallel to SZ, we have 
PM =p— x cos 6—y sin 6, 
which gives 
(ep—ex cos 0 — ey.sin 8)* — x3 + y*, 
as might also have been obtained, but not so easily, by putting 
æ= X cos 0--Y sin 6 
y= —X sin 6+ Y cos Ó 
in the equation 


(x + aa)? y? 2 
A.- ome T p” L 
Comparing this with the equation 


we get 
C=ep, A= —e cos 6, B= —e sin 0, 
whence, as before, 


d= AS+ B". 
B 
and x a 
p-2—7- LATE 


Now, when 6=0, the new axis of X coincides with the major axis of the 
ellipse; but, when 0 —0, we have also B=0, by virtue of the relation 


tan 0— -c; 


therefore 
(C + Ar)’ = x2 + y$, 
and, putting x = 0, this gives, as before, 
o== 
Iseus 7 


Again, the equation of the directrix is 
| . x cos 6+y sin 6 — p, 
which, by substituting for 6 and p, gives 
A«+By+C=0, 

and this agrees with our previous result. 

It may be noticed that Gauss uses this form of the equation of a 
conic, and calls it the “ characteristic equation” (Theoria Motus, §. 3), 
Tt is easy to see that when B=0, we have A=e, and 
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p= C+ ex, " 
which is the form finally adopted by Gauss. Since x— p cos 6, wo have 
P—1-e cos 6” 
which is the ordinary polar equation. If A> B=0, we have 
2 
p= T. i 
which is the circle. The whole theory of lines of the second order may 
be based on the form -d 
p=0 +err, 
nnd, by means of this equation, Gauss bas deduced the most complicated 
properties of elliptic motion with remarkable ease and elegance. 
&. 20. Eccentricity.— lf we square the equation 
p= Aæ + By+C, 
and compare the result with the standard form 
ax? + 2haxy + by? +2g2+2fy+e=9, 
we have, by equating coefficients, 
a. Asal h AB b^ Bl ` 
por Dh s. (QM ngo ORS a i 
Therefore N | 
(a—bh)*--449  (A3— B?)? , 4A*B3 (ASTE of ; 
c EORR M OR Oe 
and 
ab—hi (A2—1) (B-1)— AB? 1-2 e 
a 7 Ge = ms 
which lead to (a-3)84 400 
a—b)*+ 
e+ EST ae 1)=0, 


and this is the well-known equation for the eccentricity (8. 13). | 

The value of the eccentricity in oblique axes may also be obtained 
from Laplace's equation; for, if p be the perpendicular on the directrix 
from any point on the curve 


p= Ax+By+C, 
we have pep, | — 
* (Ax+ By 4- C) sino i 
and Pm NAS Bt SAB con's 
whence 
Ps 
- | LN in? w 

Now, squaring Laplace’s equation, and substituting for p, remembering 
that in oblique axes 

l P= x*+y*+2ry cos w, 
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we get Uta | * 
| (A* —1) x?--2 (AB — cos o) zy--(D* — 1) j*-E2ACz--2BCy 4 C? z 0, 
a comparison of which with the standard equation 

ax’ + Qhey A by? + 292+ 2fy+e=90 














gives 
a A§—-1 h AB-—cosw b B*—1 
: "UOI" 0-127 07 
whence i 
a+b— 2h cos o — A*-B*—2AB cos w— 2 sin*o 
: uer EIE bi — — 
_ (e — 2) sin*o i 
mE 
and ! "»- 
ab —19? _ sinw — (A? + B® —2AB cos w) 
_ (1—«*) sin*o 
— m CART ERA 


by substitution from the value df &? in (73). "These lead to the familiar 
result 
(2—2)?  (a+b— 2h cos w)? 
1—@ ^  (ab—A5)sinfe ` 
8. 21. Area of a triangle, 

§. 21. Triangle formed by two tangents.—We now proceed 
to investigate the area of the triangle formed by two tangents drawn 
from any point to the general conic, and the chord of contact. For this 
purpose, we will first confine our attention to the simple case when the 
tangents are drawn from the origin, and then an easy application of in- 
variants will smoothly lead to the solution of the general problem. 

The tangents which can be drawn from the origin to the conic 

S = az! + Qhay + byt "2g --2fy  6— 0 
are given by (Salmon's Conics, §. 147, Ed. 1879, p. 149) 
(ac — g*) 2+2 (chm gf) xy (bo — f?) $0, ni (74) 
and the chord of contact being the polar of the origin is 

| gx - fy c0. eeeakacveah CO) 

The area of the triangle formed by the intersection of the lines in 
(74) and (75) is at once sine "own by "nd » (31), viz., 

_ & (af* -F bg + cA8 — 2fgh — abe) 
LATUM) — af? — 2rgh -- bg? , 





which may be written - 
caf—c A 


Ste EE 4T M aD HIETITIT 76 
Area = Gb- mje} (76) 
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Now, if the tangents are drawn from any point (z', $^) to the conic S. 
we may make that point our new origin, and by this transformation wo 
know that c is changed into the point-function S', while 4 and (ab — A?), 
being translation-invariants, remain unaltered by the transformation ; 
hence, as a generalization of (76), we are able to enunciate the following 
general 

Theorem.—If from any point (z', y, tangents are drawn to the 
conic 

ax? + Qhay + by? + 292+ 2fy -- e —0 

the area of the triangle formed by the two tangents with their chord of 


contact is 
S'A/—AS 
TUE = M)S-—A š 623552 058095 (77) 
where A is the discriminant and S' the point-function of the conic. 
A variety of particular theorems may be deduced from this general 
formula; thus, if the curve is a parabola, the area in question is 


— — 
S' — — 


and, if, further, the point from which the tangents are drawn be the 
origin, we bave the theorem that, if the general equation of the second 
degree represents a parabola, and two tangents be drawn from the origin 
to the curve, the area of the triangle formed by the two tangents and 
the chord of contact is 

cA c 


aa ~ ge b 
Again, the chord of contact being the polar of (z', y) with respect 
to the conic, has for its equation 
(axt hy’ +g) 2+ (hx' o by +f) y gx M fy o e— 0, 
and, therefore, if p be the perpendicular let fall on this chord from 
(x’, 3), we have easily 
= PRE E MU 78) 
pz (ax + Ay + g)* + (hac am by +7) TEED ( 
But, if D = O be the equation of the director-circle of the conic, and, 
therefore, D' its point-function, we have from (60) 
(ax' Ap hy 4- g)* or (ha! 4 by' +f) — (a 5) S'— D. 
Hence (78) gives 2 
pc (a+b) S8 —D^ — 2222* (79). 


It is now easy to find the length of the chord intercepted between the 
points of contact of the tangents, for if A be the. length sought, we 
have 





1 
— 





-— pn —-ww "M gw "T —_— 
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ets 2( Area of — 


P 
which, by the help of equation (77), reduces to 


: 2 a/f a S D’—(at+b) A83] 
Gb 0 137 T 


Hence, we have the 


Theorem.—If from any point (2, y) two tangents be drawn toa 
conic given by the general equation, the length of the chord of contact 
is 

2/{ Aas’ D'— (a+b) 487} 

be) ee ee ess» (80) 
where S’, D'aro the point-functions of the conic and of its director- 
circle, respectively. 

Various particular cases may be deduced from the general formula 
in (80). Thus, if the tangents be drawn from any point on the director- 
circle, that is, if the tangents be orthogonal, the length of the chord of 
contact is 

28'./— (a+b) A 

ab- 8) Sa" 
Again, if two tangents be drawn from the directrix of a parabola to the 
curve, the length of the chord is 


i eri = 28’, atb 

= fe a — g w/ b 
If the curve is an equilateral hyperbola, the director-circle degenerates 
into the centre of the conic, and the chord in question, being the line at 
infinity, is of infinite length; this also follows from (80), for in this 
case 








, — 
p'zo,s = GK ar b — 0, 


so that the numerator becomes the square root of a zero-quantity, while 
the denominator also vanishes, and, therefore, the limiting value of the 
apparently indeterminate expression is really infinite. 

Again, we can easily find the area of the triangle formed by the 
chord of contact with the lines joining the centre to the points of con- 
tact. For the chord of contact, being the polar of (x, y'), is 

(ax! 4-hy/ - 9) e- (ha +by f)y-- gx fy om 0, . (81) 
and the centre being 
hf—bg hg-a 


ab —À* ab — htf 
the perpendicular from the centre on the line iu (81) is given by 
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[ (az thy cg) (hf — bg) + (o +by' +f) (hg — ef) + (gx fy e) (ab — h3) } 
A. 


+ (ab — h?) f (ax' E hy'+9)*+ Qi + by’ + f»). 


If, therefore, p, be the length of the perpendicular in question, this 
reduces to 
A 


(ab — h?) a (ao b) S'- D'] 
Hence, as the length of the chord is given in (80), the area of tho 
triangle is written down to be 

A a/ AS 
OE Roig MPs d st ee 
(ab— 19) ( (ab —3)8'— A] 
It must be carefully noticed that the two triangles whose areas nre given 
in (77) and (83), being on opposite sides of the chord of contact, are 
affected with opposite signs; hence their algebraic sum establishes the 
truth of a property enunciated by Prof. Nash, viz., we have the following 


Theorem.—1í two tangents are drawn from any point (z', y') to 
the conic 


Pi vssnsé den) (82) 





kis sts- (88) 


ax? Jp Qhay + by* + 29gzx +2fy+e=0, 
the area of tho quadrilateral formed by the two tangents and the two 
lines joining the centre to the points of contact is 
a/ —AS’ 
BPs ary m — 6689 
where S’ is the point-function of the conic. 

It is easy to remark that the geometrical meaning of the equation 
of the conic is that, when the area of the quadrilateral vanishes, the 
locus of the point must bo the curve itself. Again, since we know from 
geometry that the area of the quadrilateral is real or imaginary according 
as the point is outside or inside the curve, we infer from (84) that any 
given point is inside or ontside the curve according as AS’ is positive or 
negative, which is equivalent to the statement that the point is inside 
or outside according as the discriminant and the point-function have the 
same or different signs, and the same result, of course, also follows from 
the formula in (77). Here we may add that if from any point two 
tangents be drawn to a conic, the angle between the two tangents will be 
real, only if a certain relation holds amongst the coefficients in the equa- 
tion of the conic ; thus, first taking the simple case when the tangents are 
drawn from the origin, we have the tangents given by equation (74), viz. 

(ac — g*)x* + 2(ch — fg)ay + (bc — f*) y — 0, 
and clearly the angle between these two lines will be real, if 
(ch — fg 7 (ac— g*)(bc —J*) 

l 4.0. 
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Hence, remembering that the discriminant is a trnnslation-invariant, wo 
can at once generalize the theorem to the case where the tangents are 
drawn from any point, viz, the angle between the tangents is real, if 
the discriminant is negative; but we have shewn that, if the tangents 
are real and the point outside the curve, the discriminant and the point- 
function must have different signs, so that, as the discriminant is negative, 
the point-function must be positive; hence, finally, we have the very 
simple 

Theorem.—4Any point is outside a conic, on the curve, or inside it, 
according as the point-function is positive, zero, or negative. 


88. 22—23.  Inclinations of tangents to conics. 


8. 22. Theorem.—We shall now prove a theorem which shews 
how some well-known properties of the circle and the ellipse are corre- 
lated. 


Consider the conic 1 e 
xt yt 
atal eee eee eee eee (85) 


whero b? is essentially indeterminate in sign and value. The tangents 
at any two points (zy, Y1), (xs Ya) are 


x 
— = = 1 Hee eee eee eee (86) 
xx, YY | 
iori — l, Senate eee eee (87) 


and their chord of — is 
Hence, if 6, >, yy be the Mes of —— of the two tangents and of 
their chord of contact to a directrix, we have 








"arn 
tan 0— 49 m zi eee eee aeenee (59) 
usd 
tan oz — 52° xy eee eee Kee ru (90) 
.. OF witty 
tan y= -ir in — 69 
Substituting for y, Yo Hom (59) xd ya in 
e? y ee Ya" 
| mta” imet 
we havo 
i = - (02), (93) 
SS Jared 7 xxu? * 


Al 





PU 
~~ 
r 
29 





3722 “A. Mukhopadhyny— Memoir on Plane Analytic Geometry. (No. 8, 


But, substituting for y,, y, from (89) and (90) in (91), we have 
x, tan O+ ag tan $ 


tan Y= 
d 9, a 


oreas (98) 


Now, assume 
a9 A? 
cos? g’ 
3 ,,2 


+0 tant p= S 


a®*+ 5* tan? 0 = 


so that 
A9 = 1 — e? sin? 6, p? = 1 — e? gin? $, 
a cos 6 a cos $ 
and = AU T S X, S . 
Substituting these values in (94), we arrive at the following symmetrical 
theorem, viz, if 6, $, be the angles of inclination of any two tangents 
to a conie and of their chord of contact to a directrix, we have 
AC sin 64 p sin $ 
X^! con 0+ ^! cos > 
where the eccentricity of the conic i8 given by 
d- LAS I1—A* 
| : ^ gin*Ó ^ sin?$ ^ 
(See Educational Times, November 1885, my Ques. 8337). 
8. 28. Applications.—To verify the truth of this theorem, wo 
proceed to some applications. In the parabola, e = 1, so that 
A = cos 6, p = cos $, 





tán Y= 


which give 
2 tan y — tan 6+ tan $, 

& result which can be proved independently, and is often useful in the 

elementary theory of projectiles. Tho particular case of the circle is 

specially interesting. Here e=0, and A= p= l, whence 

ii po niea) oe EAE 
and 2yz0r*, 
| or $—60z*$-—w. 

To sce the geometric meaning of this analytic condition, observe that, 

in the circle, the foci coincide with the centre, and the position of the axes 

becomes essentially indeterminate, while the directrix is situated at an 

infinite distance. Now draw any two tangents OA, OB to a circle, and 

let OA, OB, BA intersect the line at infinity in the points C, D, E; 
i; ZOCDz20, ZODC= —?, ABEC=y, 9 being taken negative aa it is 
ji measured in a direction opposite to that in which 0, y are measurod ; 
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hence we have 
ZOAB= ZCAE=6-y 
LOBA = —#. 
Therefore ZOAB= LOBA, and OA = OB, just as it should be, so that 
the geometric meaning is the equality of two tangents to a circle drawn 
from any external point. Lastly, if we draw any two tangents OA, OB 
to any conic, and, if OA, OD, BA intersect a directrix at C, D, E, we 
have as before 

ZOAB=6—-y, ZOBA=y — 9. 
Now draw through the centre two radii-vectores of the curve (Pp pi), 
making angles 6, $ with the conjugate axis; then, from the polar equation 
to the curve, we have 


— —— 
1— sin l — ê sin?$ 


so that 
A= >? ps — | 


which furnish the geometrical meanings of the symbols A, # in the 
statement of the theorem. Substituting for A, «in our original equation, 
we have 
— Py Sin O+ p, sin > 
—F — cos 0+ p, cos $' 
whence 


-— pup  c——Á—— a 


radii-vectores which are obviously parallel to them. In the case of the 
circle, the indeterminnteness in the position of the axes makes all the 
radii-vectores equal, so that, as shewn before, 
OA=OB, p—$—0-— wy. 

It may be remarked that we might have started from the polar instead 
of the Cartesian equations, as just shewn, and thus worked up to the 
value of tan y given above; it is also useful to notice that, though the 
theorem was obtained from a very particular form of the equation of a 
central conic, it is perfectly true for the general conic, inasmuch as 
the eccentricity only appears in the final result. 


§. 24. Similar Conics. 
§, 24. Generation of Similar Conics. Given any conic, any other 
conic which is concentric with it, and similar and similarly situated, 


may be generated as the locus of a point through which any two chords 
of Tia conic being drawn at right angles to cach other, the sum of the 
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Ve 
ZADB'C'- T 0— A. Then, in order to find the envolope of D'O' take 
AC, AB as the axes of x and y —" ly, so that the equation of D'C' is 
c 
AB AG l seh eee wee eee (99) 
Now, we have from the geometry of the figure 
: Et Or 
AQ! = — sin (5 6 A), — 
in (=+6 101 
AP (5+ ) eet ene eee eee ( ) 
while 
cz AB=AC'+C'B 
gives 
sin — a) sin (F +0- sin (0-2) 
(3^ A E 
s 


“=P cos 0-rQ sim 8, — eee (102) 


P- VEL. (cot A--cot B) (103) 


Q= ^ (cot A —cot B) 6004) H 
The equation of bs in (99), ———— reduces to 


me) — A) E 
"Loss 2m A) +y sin $ | cos 0+ È y oos 5-2 cos (J-A) } sino 


-— sin —* sin (]-0- i 





7T, 
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and this may bo written 
r { cos A+ cos (z — A— 20) Iz = E cos 64+F sin 6, ... (105) 
where 


E22 sin AÀ í w ain (Saying, — — 


3 
F= =2 sin A Í y con 5 — æ oos (F -A)} iusque» LAU) 


Eliminating r between (102) and (100. we have 
2c | cos A+cos (= — A — 26) | 
= PE. 2 cos? 64- QF. 2 sin? 64+(QE+PF). 2 sin @ cos 6. 
Assuming, therefore, 20 — $, this may be written 
2e cos A+2e cos (2-^- e) 


= PE+QF+ (PE — QF) cos ? (QE + PF) sin $ 


Expanding cos (s- A —$), and arranging the coefficients of sin $ and 


cos $, this may be written 
M sin $+N COS P — K eee vee eee eee (108) 


where 


M = QE-F PF — 2c sin (2-4) — — 


N = PE QF — 2c cos =—A) — 66 


K z2c cos A— PE — QF ete eee eee eee (111) 


The envelope of (108) is obviously 
M3--N? = K$, 
and this, being written in the form 
M3 = (K+N)(K—N), 


leads, on substitution from (109), (110), and (111), to the equation 
(QE+PF)* — 4c sin (- A). (QE e PF)- 4c? sin? (;- A) 


44 | cost A — cos! (F— A) 


— 4c { [cos A - — cos (2-4)] PE+[ cos A 4t cos =—A)] Qr]. 


+4 PQEF, 
which may be written 






d 
lal 
AF 
+ 
a 
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(QE — PF) — 4c [Q. sin (F-A)+P | cos (2 — A) — cos A | Je 


-4 [P sin (2-4A)- Q [ cos (5—A)+cos A} ] F4 sin? A =0. 
As E and F are linear functions of x and y, while P and Q are constant 
quantities, it is clIéar that this equation of the required envelope 
represents a parabola, and a diameter of this parabolic envelope is given 
by —— ot QE = PF, 
which is equivalent to 

2e ,. fer T . (Jr 

Í P. cos (= A)+Q sin (> A) } *— [P cos — Q sin 4 y= 0, 
or, since 
sin (z + c) 


sin B 





P cos (z-4)«Q sin (=-a)= 


» 


and 


» m 
" sin (S T B) 
3i “sn Be * 
the equation of the diameter may be written 


UR x sin (2 C) -y sin ($+B) = e 


The diameter can be geometrically constructed as follows, viz., on BO 
describe externally an equilateral triangle BDC, and join AD; then AD 
is the diameter; for, if the point D be (x, y), we have 

DO... .sin A DB sin A 


— — — ee —— — — 


P cos 3- Q sin 


so that the equation of AD is 
p. ru : 
æ gin (24 C) = y sin (3+8), 

which is also the equation of the diameter. | 

Again, if we consider the envelopes of the other two sides, they also 
will be parabolas, and their diameters will be obtained by joining B and 
C to the remote vertices E and F of the equilateral triangles described 
externally on the opposite sides; and, since, from elementary geometry, 


AD, BE, CF intersect in a point, it can easily be shewn, from Euc. III. 22, 
that the acute angle between any two of them is 4 Thus, finally, wo 
have the | 


- ^ 
"Theorems.—The envelopes of the sides of the equilateral triangles 
which can be inscribed in any given triangle ABO, are three parabolas ; 





s ^i 
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the acnte angle between every pair of the three axes is zi if, throngh 


the vertices of the given triangle, diameters of the parabolas be drawn, 
they intersect in a fixed point which may be determined geometrically, 
viz., if equilateral triangles BDC, CEA, AFB be described externally on 
the sides, the lines AD, BE, CF are diameters of the enveloping para- 


bolas and meet in a point, the acute angle between each pair being 3 


885. 26—27. Reciprocal Polars. 


8. 26. Reciprocal of Central Conic.—It is well-known that the 
first focal pedal of a conic, being the locus of the foot of the perpendicular 


dropped from a focus on any tangent, is, in the case of central conics, 


the circle described on the axis-major as diameter ; hence, as the reciprocal 
of any curve is the inverse of its pedal, it is clear that the inverse of 
pedal of the first focal pedal of any central conic is the reciprocal polar 
of a circle, which reciprocal is known to be a conic; hence it follows 
that the second pedal of a conic with respect to a focus is the inverse of 
a conic whose position and magnitude may be determined geometrically. 
For we know that the reciprocal of a circle of radius a, with respect to 
a circle of radius &, is a conic which is an ellipse if the origin of recipro- 
cation lies within the given circle, the focus of the conic is at the origin 


 , e ni 
of reciprocation, the semi-latus-rectum 18 T’ the eccentricity is =, where 


c is the distance between the centres of the given circle and the circle of 
reciprocation, and.the directrix is a line at right angles to the central 


2 
line drawn at a distance — from the origin of reciprocation. Now, in 


the question under consideration, we have to find the reciprocal of the 
circle described on the major axis as diameter, with a focus as origin of 
reciprocation; hence the conic is an ellipse, a focus of which is the 


: o E MC TN 
focus of the given conic, the semi-latus-rectum 15 = the eccentricity is 
equal to the eccentricity of the given conic, and the directrix is a line at 

ight les to the axis-major of the gixen conic, at a distance E from 
right ang j ; = 


the given focus. 
These results are easily verified analytically, for the given conic 
being 


ae ar 
ae ` b’ , 


*. — 
remove the origin to the focus, say the negative ono; then the conic is 
42 
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(3: — ne y’? 
^ T là = l, 
and the first pedal, being the circle on the major axis as diameter, is 
(x — ae) + y? = a*, 
the eoordinates of any point on which may be expressed by means of n 
single parameter, viz., 
x=a (e + cos >), 
y=a sin ?, 
and hence the equation of any tangent may be thrown into the form 
(x= ae) cos $ + y sin $ — a. 
A line at right-angles to this through the origin (which is now the 
focus) is 
æ sin $ — y cos $ —0O, 
and, as the second pedal of the conic, or the first pedal of the circle, is 
the locus of the intersection of the two lines, we have, by solving for 
sin ? and cos $, 
My = ar 
x2 + y? — aex’ Sow - a3 y? — aex’ 
where (x, y) is, of course, a point on the pedal, vis., the actual equation 
is 


sin ? = 


aè (x+y?) = (x*+y° - aex)? , 
which quartic, therefore, is the second pedal of the given conic with 
respect to a focus. To see that this is the inverse of a conic, we have 
only to take its inverse, viz., substituting for # and y 
A*x ky 
aay Way 
respectively, the second-pedal-quartic is seen to be the inverse of 
a? (3*4. y?) = (I — aex)?, 

which is, of course, a conic, viz., this may be written 

a? * y kx Bex 

Wt uA a 
which is equivalent to 


"a MAT w^ 
C-5»)*5-75 


It may be noted that any two conics having a common focus have two of 
their common chords passing through the intersection of their directrices ; 
in the present case, therefore, two of the chords of intersection of this 
conic and the given conic are parallel to the directrices; one of these 
chords is found, by subtracting the equations of the conics, to be the lino 
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§. 27. Reciprocal of Evolute of Conic.*—We now purpose to 
investigate the reciprocal polars of evolutes of conics; but as all central 
conics are included in the equation 


(54 (y - 1, —— 


we will discuss the problem with regard to this general ense, Since the 
reciprocal is the inverse of the pedal, and as the pedal of the evolute is 
the locus of the intersection of the normal and the line drawn at right 
angles to it through the origin, it is clear that the reciprocal polar of 
the evolute is the inverse of the locus of the point of intersection of 
the normal at any point of the curve, and the right line dropped per- 
pendieular to it from the origin. Now, the normal at any point (x, y) 
of the curve in (112) is 


BS dis) => (t NM a 


where X, Y being the current coordinates, the equation may be written 
MES Y E G Gass =) i aces ED) 
at p" aq" bm 
The straight line through the origin at right angles to this, is 


=] =i 
y y in x-—0 eee eee eee eee (114) 
p" a" 
At the common point of intersection of the two lines given by (113) 


and (114), we have 


2(m-—1 y* - | y"—1 pm? y 
Er, eem, a (e (ue x) us 
2m 


iL 


(m—1) — anal m2 94773 
(LM Lm G5) ew 


If (& 7) be the inverse of the — — EUN s are given by 
(115) and (116), and &? the constant of inversion, we have 






































— kX — MT e eee set ate (117) 
re ee p 
ay. b 2" m 7m 


* The theorema established in thia section wore discovered by me abont three 
yoars ago, nnd woro, on the 29th August, 1885, communicated to Mr. W. J.C. Miller, 
Mathematical Editor of the Educational Times, with a view to their publication in 
that journal. They have since been published as questions 8571, 8707, 8773, 8993, 
9049, 0074, 9148, 9162, 9163, 9204 ; but, while some of these questions have appeared 
under my name, the others have been, for reasons boat known to Mr. Miller himself, 
ascribed to difforent gentlemen who had, perhaps, just as much to do with the 
theorems with which they have been credited, as the proverbial man in the moon. 
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AY 42, m—1 
a —— = Polen sen so ee eee 2 118 
) x34. Y? — (= = ipei ( ) 
y. a™ p" 


If, now, we eliminate z and y between the equations (117) and (118) by 


virtue of the relation 
m mn 
«gn. 


we shall obtain the equation of the locus sought. For this purpose, we 











find that 
È qm—1 y xvm—1 
eu «(C5 
— 
= [— — xcd do AF (119) 
" (= " y" | 
t d a" b^ 
and 
— — 
£ m=] y \m—1 
(E  *e9(2:) 
E-S 
= k* Se ie ae xir TETTESTE LE (120) 
| git ym-? 
obey | ym 
a 
Therefore, finally, replacing (£, 7) by (z, y), we find from (119) and (120) 
ihe : 


Theorem.—The reciprocal polar of the evolute of 


are} 
— — 


z (by) (Xy oo aye", inva (191) 


where & is the radius of the circle of inversion. ee. 
A host of interesting results may be obtained by assigning particular 
values to m and & in (121); a few are noted below. 


Nc 
[5 - 9 è | hail a. la; a C 








T" pa 
Se 
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If m= 2, k$ — a*$ 3 05, we see that the reciprocal polar of the evolute 
of the conic 


tuc 

a 

with regard to the circle —— on the line joining the foci as diameter, 
is the curve 


s b 


pr + 27* 1 IIE eee (122) 
which, when the hyperbola is equilateral, becomes 

Eo A4 

pr) - y? — a* a*sra*h natans (123) 


Again, if m — $3, k= 1, we see that the reciprocal polar of the evolute 


of the hypocycloid 
5 1 
Q9 


5) - (5-2). ecvescovness (124) 


the radius of the Ge of inversion being unity; if a=, the polar 
equation of the reciprocal polar becomes 
r= a sec 20. Mr ERR i 
Again, since the evolute of the conic 


is the curve 


in (^ y'= ; 


where 





' a 
we seo, by putting m=4%, W =at — bå, that the reciprocal polar of the 
ovolute of the evolute of E conic 


=+4= E 
with respect to the circle described on the line joining the foci as 
diameter, is the curve 
(S E) = = (atx — bty)* seperssauees, (A40) 


Again, by putting m= — 2, and attending to equation (122), it is 
clear that the reciprocal polar of tho evolute of the reciprocal polar of the 












" 
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evolute of the conic 


with regard to the circle described on the line joining the foci as 
diameter, is the curve 


*Y —660660 a b* 
(=) * (5) HG) ;) A 9 (;- z) er) 
Here we may remark in passing that since the reciprocal polar of the 
evolute of the reciprocal polar of any curve can be geometrically proved 
to be the locus of the extremity of the polar subtangent, it is clear that 
the curve in (127) is the locus of the extremity of the polar subtangent 
of the evolute of the conio | 
Soy 
fen ete, 
Hence, transforming to polar coordinates, we have the 
Theorem.—The locus of the extremity of the polar subtangent of 


the curve 
nM a cos 0? b sin 0^ 
-) F ca) * Jn) : 


which is, of course, the evolute of the conic, is the curve 
a ANC — 
b a) 9m a ) ON ) 


{cot 6 (EY -tan 6 — eGR) 


which is, of course, the polar form of the equation (127). 
; Again, by putting m= $, A*— ab, we find that the reciprocal polar 
of the evolute of the parabola 


O0 = 
with respect to a circle of radius ^// ab, is the cubic curve 


a—y,zb—z vi 
£, UN. ty —-7* eee eee eee eee (129) A 








aa 
4 


By the application of the same process to the parabola, a variety of 


= 
new theorems may be obtained, vi, taking the parabola of the m^ 
degree, | d 
y = Ax", eee eee eee eee (132) . 
the normal at any point (x, y) is — "1 






“= 






Daa Y 4 Kew (1+An 
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while the line at right angles to this through the origin is 

Y — Anz" 1 X220, — (132) 
so that, at the point of intersection of the lines given by (131) and (132), 
wo have 


{ 1 + Ati n—D | Y z Man, s. (1 + Anya ah o ists (198) 


and tho inverse of the X, Y is given by 


ke x k? | 
T u—————— D ———— eee ene ene ewe 135 
£ X4 Y? &a(1-Anyz"—) dir, 
ka Y Kå. Nna”) 


arc B) 





EF a (1 + Anyx"—*) 
where £, » are the coordinates of a point on the locus songht; hence, 
eliminating x, y between the equations (135) and (136), by virtue of the 
relation in (130), we have, nfter replacing & n by x, y respectively, the 

Theorem.—The reciprocal polar of the evolute of the parabola of 
the n'^ degree 
y= Ax" 
is the curve 


2x n—1 
yx —* ( + =. - = Anka t) TETTE LLL (137) 


where k is the constant of inversion. 
As before, by assigning particular values to À and n in this equa- 
tion, we may deduce various theorems. 
Thus, the reciprocal polar of the evolute of the parabola 
y? —4ax, 
with regard to a circle whose diameter is equal to tho latus-rectum, is 
the cubic curve 
r (cos? 6 + cot? 8) = 4a cos 6, ‘vasdiabere CLOG) 
of which x = 2a is an asymptote, 
Again, the reciprocal polar of the evolute of the parabola 
y? = 4ax, ; 
with respect to a circle of radius a, is the cubic 
— (a — 2x), seh eee eee eee (139) 
of which 2-5 is an asymptote. 
Again, the reciprocal polar of the evolute of the parabola 
y* = 4a (x 4a), 
the focus being now the origin, with regard to a circle whose diameter 
is equal to the semi-latas-rectum, is the curve 
r cot d=a sin O, RT (140) 









336 A. Mukhopadhyay — Memoir on Plane Analytic Geometry. (No. 8, 


which represents a circular cnbic, of which «=a is an asymptote, and 
the point at infinity a point of inflexion. TET 
Again, the reciprocal polar of the evolute of the evolute of the 


parabola 
y = 4a (x+ 2a), 
the origin now being the centre of curvature at the vertex, with respect 
to a circle of radius a, is the quartic 
y (Sat Dy") = ata ^ . (141) 
Similarly, the reciprocal polar of the evolute of the parabola 
y? = 4a (x+ 2a), 
with respect to a circle of radius k, is the cubic 


az? = k?y’, 
It is useful to notice that if we are given any curve 
u=f (x, y)=9, 6 
the normal at any point (z, y) is 
du du | 
(Y = y) ae (X — x) dy" PT Tee eee (143) 
while the line at right angles to this through the origin is 
du du 
x da +Y dy * eee eee eeeaee (144) 


At the common point of intersection of these two lines, we have 


dux dux? du du du 
UG) A =) {x= ~ dy E I2 dy , eee eee enwane (145) 


| (#) + (ay | i a (y Ts cs Te Sess ad aot 


whence it follows that if (£, 7) be the point inverse to (X, Y), the 
coordinates are given by  — 


du 
EM o M dy 
— * k*. du _ du TJCINTINIINIL (147) 

dx * dy 

du 

PY dæ 
— — — coe rg T, eee eeeeee ete (148) 

Ml Da 


Therefore, the equation of the reciprocal polar of the evolute of the 
curve given by (142) is obtained by eliminating x and y from the three 
equations (142), (147), (148); and, the general theory being thus given, 
the question is reduced to one of elimination, 

It is interesting to note that if the coordinates of any point on the 
given curve can be expressed in terms of a single variable parameter f, 
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the coordinates of the corresponding point on the reciprocal polar of the 
evolute, may be similarly expressed. For, remembering that 


du 
de _ dy 
du de 
dy 
the formule in (147) and (148) may be written 
dx 
iex ee Pee cn 
, d* 
y dx * "us YI 44 "d$ 
dy dy 
uM ee s TM T 


| 1 dy + +x 
3409" y dp de 
so that, if the coordinates of any point on the given curve be given by 
zz 


y — fa (9), 
we see at once that the coordinates of the corresponding point on the 


reciprocal polar of the evolute are given by the system 
= ty C$) 
R (P) ANTENA (9) fs (9) 
Ja (P) 
E A (9) f. () +h @) fe @) 
It is clear that the coordinates of any point on the nt" ** reciprocal polar 
of evolute" may be obtained from this system; and the coordinates of 
points on the curves given above may also be expressed by means of a 
single variable parameter. 
$8. 28—29. Theorems on Central Conics. 


§. 28. Properties ofthe 
Ellipse.—In this section we 
shall investigate the truth of 


some theorems on the ellipse. 
I. Let $ be the eccentric 


angle at any point P on the 
ellipse 


=+4=1, 


so that, if A, A' are the vertices 
and S, S' the foci, the coordi- 


43 














338 A. Mukhopadhyay — Memoir on Plane Analytic Geometry. (No. 3, 


nates of A, A’, S, S', P are (a,0), (—a, 0), (ae, 0), (— ae, o), (a cos $, 
b sin $), respectively. The equations to PA, PS, PS', PA' are easily 
found, viz., 


PA is x—acos?  acos$—a, 











y—bsin$ b sin $&. 
or vai h eA oeeeeee (149) 

ps in ISP tet 
or -— €——" T— be sin $ cisesscsvscs (100) 

a cos $—^e cos $—e 

DE rd 
or y= ote —* —— cas (ROL) 
-— V— LT I is vassasass LR) 


Let p, q be the intercepts made by PA, PA’, and r, s those inade by 
PS, PS', on the minor axis. Then we have 





_ bain? _ bain? 
—71-co $9 77 1+coa £' 
„= eee ,. best. 
^" e—cos $?!  e+cos >’ 
so that we get - à 
Fro" pq =b, pra bane 
2be* sin $ b'e” sin% 1 1 2 


r+s= Sco T bane 
This shews that the sum of the reciprocals of the intercepts made by 
PA, PA' on the minor axis is equal to the sum of the reciprocals of the 
intercepts made by PS, PS' on the same axis; it also follows that, since 
pq = U^, the rectangle under the intercepts made by PA, PA' is nlwnys 
constant and equal to the square of the semi-axis-minor. Again, p, g are 
the roots of the quadratic 
a — 2b cosec $. + 6° — O0. keraos kansan CADO) 

Similarly, r, s are the roots of the i 

z* — 2b A” cosec e. z+b* A= 0 UIDI (154) 
where A® satisfies the equation » 


A* = 





sin’? 
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which is equivalent to 
sin’ $ As 
; 2-1 P- 
Again, since the equations of all the four lines PA, PA', PS, PS', are 
known, the angle between any two of them may be found, vis., 


2 ab 
tan APA' = ———_- 
T (a* — b*) sin P eee eee nee (155) 
(be sin $ 
tan SPS’ = 22, — 
: S a l-e" ( 14r sin* 9) eeeeee eee ene (156) 





1 DAE 
cot SPA = —7. te | tang- 5, sin * | dde 0m 


a lec 
cot S'PA' — Y ic. | cot 2 — c sine} aloe pia - (158) 
We have shewn above that 
lli li 
q r'a bsn$ ordinate of P 
whence the ordinate of P is a harmonic mean as well between r and s 
as between p and q. Again, it is evident that the theorem holds, even if 





S, S' are not the foci, but any two points on the major axis equidistant 
from the centre; for, in that case, instead of putting OS=ae, we have 
to put OS = ak, where k is a certain constant ; thus, we have the theorem 
that the ordinate of any point P is a harmonic mean between the in- 
tercepts made on the minor axis by the two lines joining P to two points 


on the major axis equidistant from the centre. 
In order to see whether the formule 


pg =, 


hold for any curve other than the conic, let us take the inverse question 
in a more general form, viz., take O as the origin of coordinates, and 


BOA, OQP any two lines through it, A, B being fixed points; then, 
if BQ and AP intersect in R, required the locus of E, when 


11271 4. 

l -=-= -4 -= =, 

So Saw A 
=k 


PQ', 
where OP— y, OQ-— 4. Let a, B be the coordinates of R; OA=a, 


OB= —b; then 


z-a a-a 

RA is — = ' 
y-B B 

x—a a+b 


RB is 1-2 
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But, since OP = p, OQ — 4, we have 


p-B. B WqcBi B 
whence 
_ eB bB 
dicum — ..609), (160) 
so that 


1 1 Ole b) 
miao a ab B 
Hence the theorem that the ordinate is a harmonic mean between the 
intercepts holds only when a — b, that is, when the line on which the in- 
tercepts are made is equidistant from the fixed points; thus, we have the 
Theorem.—Given two points and a line equidistant from them ; 
then, taking for axes the given line and the line joining the points, the 
ordinate of any point is a harmonic mean between the intercepts which 
the lines joining the point to the given points make on the given line. 
Again, if pq =k", we must have, changing a, f into x, y in (159) and 
(160), 


which may be written 
gp; s t l 


shewing that the theorem holds only when P lies on a conic. In the 
particular case when the given line is equidistant from the given points, 
we have a — b, and the conic is 

B 
* + v= 1, 
If the two lines are also at right angles, they are the axes of the conic, 
and the given constant k is the semi-axis-minor. 

II. To determine the position of a point P on an ellipse such that, 
if the normal at P intersects the minor axis produced in G, the polar of 
G may subtend a right angle at P. | 

Using the same diagram, let the ellipse be 


ett 
zt mol, 


and P the required point where the eccentric angle is ¢, so that the 
coordinates of P are a cos $, b sin $. Then the normal at P is 


AL. Wo 


cos P sin ? i 


(o -? T t) 


so that G is 





4 ee 
e=- k X ; ‘ 
| — 
B E E : h | 
“ia w pow k= AURA WR P Sie 
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Let.CD be the polar of G with respect to the conic, so that CD is parallel 
to the axis-major and has for its equation 
b^ 
Bale pre 
Transfer the origin to P, and take the new axes parallel to the old; 
then the ellipse is 


(x-Fa cos $)? 4 (y+ — e)? 2] 











aa 
x? $wy* 2 cos? 2 ain $ 
or atat — — y —0 TETTETETT, (161) 
The line CD is 
: bë 
y+ b sin ?= ~ È sino 
or yok ——6 
b 

| ub 2 2 gin 3 ang? 

where A= Sain? (a? sin? +b? cos*P) — ............ (163) 


Now, PD, PC are two lines through the new origin, and through the 
intersection of the conic with the line; their equation, therefore, must be 
E- | i 
A "t Zoot xy + — ym 22. (164) 
These will be at right angles, if 
1l 1l 25m9 | 0 
a» b AD — 
Substituting for A from (163) and simplifying, we have 


sin = (1-3)(1-3) x, oe ees) 


which determines the value of ¢, and, therefore, of P; it is remarkable 
that the result is dependent simply on the eccentricity. 

III. A very interesting point arises, if we seek the envelope of the 
sides of any triangle PSS' having its vertex P at any point on the ellipse, 
and its base-ends any two points S, S' on the axis-major, equidistant 
from the centre, so that OS = OS' = k. . Then, from (150), the equation 
of PS is 


which may be written 
(bx — akb) sin $—ay cos $ = — aky, 
and the envelope of this for different values of $ is 
| (bx — akb)*-ra*y* = a9k*yR, —— **222** (166) 
which is equivalent to 
D? (x — ak)? = a? (1° — 1) y? eee eeeaseeee (167) 
b (a-ak) = +ar/ iy; 


or 
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apparently, therefore, the envelope is a pair of right lines passing through 
the fixed point (ak, o), and real only if k is greater than unity, that is, 
if the point S is outside the ellipse. But, looking to the geometry of the 
figure, it is clear that the envelope must be the given point S, so that 
the analytical solution furnishes, apparently, a whole line for the 
envelope, while geometrically only one definite point on that line satisfies 
the demand of the problem; the discrepancy, however, is only apparent, 
vis., the equation (167) may be written 
b? (z— ak)*--a* (4/1— 8)* y — 0, 
so that this must be — to 
— ak 
y=0 fj’ 

which is, of course, the point in question. Such instances of degenerate 
envelopes are by no means rare. 

§. 29. Properties of Confocals. 

I. Given a system of confocal ellipses, to find the locns of pointe 
where the tangents cut off a constant area from the axes. 

Any conic of the system is 


Lcd) mis 
ai tg L jus apportata. (ROG) 


where, for the moment, 
A3 — af +A’, B3 — 9422, ($3 — A3 — B3 = a? — 09, 
Take a point (£, 9) on this ellipse where the eccentric angle is $; the 


tangent is 
x cos $+ Z sin ?=1, 
and the intercepts made on the axes are 
A B 
cos $' sin $’ 
so that, if A? be double the constant area in question, we have 
AB | | 
dx." —222* (169) 
Hence we get the system 
= A3 cos? $ = (a? -- A*) cos? $, sawaskaasous CETO) 
„P = B? sin? $ = (12+ A*) sin? $, Ee TIED rS 
and from (169) | 
(a* + A3) (D9 +A*) = h* sin? $ cos? $. Ee . (172) 
The elimination of A, $ from these three — will lead us to the 
equation of the locus. For this purpose, observe that from (170) and 


171), E 
am Ea y = (a? + A3) (9 -- A9) sin? $ con® P= À* min* $ cos* f, 














1887.] A. Mukhopadhyay— Memoir on Plane Analytic Geometry. 343 
ao that 


n= h? sin? $ cos? $. (irsiesiiabs CREE) 
Again, from (170) and (171), 
e * 
conte sere eo 
i eo£& 
or £* sin? $ — y? cost > =e sinf $ cost $ 2 — 7, 


from (173). 
This may be written 


B sini p — 7? (1 — sin $) = Š £s, 


whence 
2: E. C én 
sin? $ = g : n -» h’ 84 ee eee eee ane (174) 


(on a 
cos P= 4458 D Bay DIDIT (175) 
Substituting for sin $ and cos $ from (174) and (175) in (173), and 
simplifying, we have 
(SE + 1) (PE — ch) = 19. (P+), 
which is the equation of the locus in question. Hence, we have the 
theorem that the locus of points on a system of confocal ellipses where 
the tangents cut off a constant area from the axes is the bicircular 
quartic through the origin 
(cz + y) (hx — cy) = h (+y?) E EA (176) 
where c is half the distance between the foci, and Aê double the given 
constant area. 
It is not difficult to see that this quartic-locus is the inverse of a 
central conic, for, substituting for x and y 
Ix kay 
— and Dy 
respectively, we find that the bicireular quartie is the inverse of the conic 
(ctx + hay) (h®x — cy) = NJ ES (177) 
where k is the radius of inversion; it is easy to see that this conie is an 
equilateral hyperbola concentric with the corifocal ellipses, and, if @ be 
the inclination of its transverse axis to the line joining the foci of the 
confocal family, we have 


is o 


which furnishes for tan 8 the two values 
hP- d 
ApH’ c — AX 





LES è 
4i 
— 
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II. To investigate the locus of points on a system of confocal 
ellipses, where the eccentric angle has a constant value. 
Let any one of the confocal system be 


? 5 
=] 


a y 
A tp 
where A? = a*--A?, B* = b? +A’; then, if $ be the eccentric angle at any 
point ($, y), we have 
= A! cos’ $ = (a*+A*) cos* e$, 
y = B’ sin? $ = (b +A") sin’ $, 
a0 that the locus in question is the hyperbola 
? 
—— $^ — =a®—B®°=c%, asse (178) 
and this is evidently a member of the confocal family ; hence it follows 
that, given a system of confocal ellipses, the locus of points where the 
eccentric angle has a constant value is one of the confocal hyperbolas 
which intersect the system orthogonally; in other words, given a confocal 
system of ellipses and hyperbolas, each hyperbola intersects the ellipses 
at points where the eccentric angle has a constant value, and, by varia- 
tion of this constant value, we get all the hyperbolas of the system, and | 
from a known theorem, the envelope of all these hyperbolas is an 
imaginary quadrilateral. 
Similarly, if we have the hyperbola 
aP y c 
g'- +d 
which is one of a confocal system, and $ the eccentric angle at any point 
(£, 7), we have 


l, 


oz (a*+-A*) sec” $, 
y = (PA) tan? $, 
so that, if the eccentric angle has a constant value, the locus is 


LE Lor eR a. as eM p Mn 
— —— bze ; ( ) 


and the envelope of this, for different values of the eccentric angle, is 
the parallelogram formed by the four lines 
(tty — at) — Ae, — — (180) 
viz., the four lines are 
— c yx m9, e—My x0, e+y—x=0, c+ y+e=0. 
§§. 30—31. Theorems on the Parabola. 
&. 30. A Dynamical Problem.—Take the parabola 
y* = tax, 

which, when the origin is removed to a point on the principal axis at a 
distance na from the vertex, becomes 

l y = 4a (x na). eee cee eee au" (181) 
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Imagine a particle to describe the parabola under the action of a force 
directed to the new origin as centre; and suppose it to be started from 


the apse with the velocity in a circle at the same distance. Then 


d dæ 
2y t= ha = 
dy\? ay d'a 
id dy d'y o, dx 
3s z) +9 Ge = oe 
dy dz 
But e: MENS = 
j 037^ 
dy wy"dy _ 
so that E dt 9a di = y 
whence (2+ 2na) ot —h. 
Therefore — pists PS 
(2+ 2na) r r 


where P is the central force. 
This may be written 


h” P P | 
(r3 2na) ^ - (y* — 2ax) == 2a (x +2na), 
which gives 
RI perm. „a. (182) 
= Ja (x 2na)s = a" m spass 
But * =r 
y* = 4a (x 4na). , 


Eliminating y, this gives a quadratic for z, whence we derive 


4 
sina ea (1) | 4440 (1 -»| : 
Substituting in (182), we get 
- 


Peir ——— ———1 eet ereatenee (183) 
a { 2a (n—l) 40/440" (1— n) } 
which gives the law of force in terms of the radins vector. 


interesting discussion of a kinetic difficulty in connection with this 
dynamical problem, see a note by Dr. Besant in the Quarterly Journal of 


Mathematics, t. XI, 38. 


geometrical properties of the parabola, We have 


hdp Wd fi 
Ermdde7 8 2) 





$. 31. Geometrical Applications.—Thus far we have solved a 
purely dynamical question; we now proceed to obtain some interesting 
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| Hence, from (183), we get z 
EU agp. L 
[ i 
i = foa (n- 04 / — — 
|! If, therefore, we take p for all values of r from-Foo to — o, we have 
i 


ne rar 
*(-5)7* — (n—1) + / [+403 a-n] a 


| To evaluate this definite integral, let us first take the indefinite form. g 
Put 
r= 4a? (l—n) tant,  .... ve (185) 
r= 2a a 1—n tan $, | 
dr z 2a A 1—n sec? $ d$, : 
75r 4a (1— n) = 4a? (1— n) sec? $. ? 
- 1f, therefore, I be the indefinite integral, we have à 
4a3 (1— n) tan $ sec? $ d$ 
4e errat RM ER e 
J f 2a (n — 1) c 2a 4//1— n sec > 


| 4a? (1— n) sin $ d$ 
E | Tar 2a (1— n) cos |^ 
jr - - 4a? (1— n) sin > d$ 

f Ja E ]1- -/ In cos > | 


d (cos $) 


vdd Y cvs J 1 1— — 








= — — — m vases (186) 
4a — (1—4/1—n cos |" | 
Now, seo! $ = 1- tan? $ — — Te EAT az — from (185). 


Therefore . . 23 à 
< = a — 4a? (1—n 
co 6 V LE (T) 


— 





cag when r — na, this gives 
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value of the definite integral, we have 


so that, from (184), we have 


1 2 
whence, finally, - 
UAIN n8 I 
x (5) — ESRT a, 1 


Hence we have the theorem that, if we take any point on the axis of a 
parabola whose distance from the vertex is na, the sum of the squares of 
the reciprocals of all the perpendiculars dropped from this point on 3 
successive tangents to the parabola is equal to — It is obvious that 
these perpendiculars are the radii-vectores of a pedal of the parabola ; 
hence, the following theorems may be enunciated. 

Theorem I.—A is the vertex and S, the focus of a parabola whose 
latus-rectum is 4a; points Sy, Sy; ...... S4 are taken on the principal 
axis such that AS, = S, 8,=...=a; the sum of the squares of the 
reciprocals of the radii-vectores of the pedal of the parabola with regard 

2 

—— 188 
naaa des 

Theorem II—The sum of the squares of the reciprocals of the 
radii-vectores of all the pedals of the parabola with regard to S;, S; ... Sg, is 


9.£1. 1 1 (zA* 
= al (a+ o + one s.) — 3 (3) HIISIILIL (189) 
Theorem III.—If we take only the odd pedals, the sum of the 
squares of the reciprocals of all the radii-vectores is 
EI. 53 ( 3 T: 
— (a+ 33 * II «) — 4 ‘) eee eee eee ( 0) 


Theorem IV.—If we take only the even pedals, the sum of the 
squares of the reciprocals of all the radii-vectores is 


"rp ed -zC€ i 191 
— — 93 i + weve) = 12 =) ere eee eee ( ) 


a 


to Sn is 


§. 32. A Geometrical Locus. 


8. 32. General Theorem on Conics.—lf from any point P two 
tangents be drawn to the conic 
* 4 y — I eee eee vtt rto eee (192) 
a?  * 


to investigate the locus of the middle point of the chord of contact when 


bes 
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P is constrained to move on any curve 

F (x, y) =0. (193) 
Let 6, 9 be the eccentric angles at the points of contact of the tangents ; 
then the tangents are 


Ste eee eeeaee aes 








= cos 6 + 7 — sin 8 — 1, 
= cos $ + Z sin $ —1, 
nud, if X, Y be the coordinates of Es we have 
a 
2 
A a — 
cos —5 
. 0—9$ 
"t —. 
Y zb. — 
2 


1f, further, £, y be the coordinates of the middle point of the chord of 
contact the locus of which is sought, we have 


6-5 (cos 6+ cos 9) atera essaya T CAGE) 


2-5 (sin ĝ+ sin ?) et ere een eee (195) 


The locus is obtained by eliminating d $ between these and 
649 sioe 


zD. Gp) 


r b E 
TE = LI E iei "a Li A — 
* m J | bu á 
















era 
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Substituting from (197), (198), and (199) in (196), the equation of the 
locus sought is found to be 


| a953£ arbin 
F (scu: BS +a = 0. “ee eee eee eee (200) 


We have, therefore, the 
Theorem.—If from any point P, tangents are drawn to the conic 


a» y? 
and P is constrained to move on any curve 


F (2, y) =9, 
the locus of the middle point of the polar chord of P with regard to S is 


x J 
F (iis: 178) =° 
Similarly, if we consider the parabola 
y= daz, 
any two points on the curve are 
(a tan? 6, 2a tan 6), (a tan? $, 2a tan $), 
so that the coordinates of the point of intersection of the tangents are 
iven b 

— X —a tan tan > 
Y — a (tan 6+tan $), 
and the middle point of the polar chord is given by 


- 3 (tan? 6 4- tan? $), 


ga (tan 6+tan $). 
These give 
— 26 42 tan 0 tan $, 
a à 
whence 
- X= on ^ = We 

Hence, substituting in F (z, y) =0, we have the 

Theorem.—1f from any point P tangents are drawn to the parabola 

y» = 4ax, 

and P is constrained to move on the curve 
-4 F (a, y) — 0, 
the locus of the middle point of the polar chord of P with regard to the 


parabola is 
p (ets) 
We will here simply add that the result obtained above in equation 
200) is an immediate consequence ofa new method which we propose 


5 Se call the Method of Elliptic Inversion. 
f 26th October, 1887. 
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"so that the coordinates of the point of intersection of the tangents are 


w- These give 


os 


— n (ES) 


* (do call the Method of Elliptic Inversion. 
; geh October, 1887. = 
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‘Substituting from (197), (198), and (199) in (196), the equation of tho 
locus sought is found tobe . 
athe ahin — 
oT m ——  — B o— P TIETITIIMIT 20 
<j (saran — (o 
We have, therefore, the 
Theorem.—1í from any — P, tangents are drawn to the conic 

as 
aud P is constrained to move on any curvo 

F (x, y) =9, 
the locus of the middle point of the polar chord of P with regard to S is 


A z (ics: S? izs)- EUN 
‘Similarly, if we consider the parabola 
y* = taz, 
any two points on the curve are 
(a tan® 6, 2a tan 6), (a tan? $, 2a tan $), 


iven b 
* d X =a tan B tan $ 
Y —a (tan 6+tan $), 
and the middle point of the ues chord is given by 


es 3 (tan? 0+ tau? $), 
„=a (tan 8-r tau $). 


| 
: 


P. =F 42 tan @ tan $, 


aa 

whence 
l — 9 | 
B 1 X — Pet Bs = 9. 4 


Hence, substituting in F (x, y) — 0, we have the 
Theorem.—1f from auy point P tangents are drawn to the parabola 
y? = 4ax, 
and P is constrained to move on the curve 
F (x,y) =% 
the locus of the middle point of the polar chord of P with regard to the 


^ 
^5 We. will here simply add that the result obtained above in equation 
(200) is an immediate consequence of a new method which we propose 
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XXI.—A Descriptive List of the Uredinet occurring in the Neighbourhood 


of Simla (Western H imalayas) —By A. Barotay, M. B., Bengal 
Medical Service. 


[Received 7th October ;—Road November 2nd, 1887.) 
(With Plates XII. —XV.). 


The neighbourhood of Simla is particularly rich in species of 
Uredines; and, as I have paid mnch attention to them during the last 
four years, it has been suggested to me that a descriptive list of them 
might usefully be recorded for the use of future workers in this very 
interesting field of cryptogamic botany. I have acted on the sugges- 
tion after much hesitation, for, with the very limited leisure nt my dis- 
posal in the course of an active official life, I cannot hope to make the 
list a complete one, nor, indeed, can the descriptions of many of those I 
notice be as complete as might be desired. Nevertheless, so far as they 
go, my statements may, I hope, be accepted as correct in every respect, 
for every one of them has been made after careful and repeated observa- 
tion. I may, therefore, be permitted to hope that the list may serve 
some useful purpose, more especially as no such attempt has ever before 
been made in India, so far as I am aware. 

With regard to the order in which such a list should be given, I 
have determined, after some hesitation, to bind myself by no very strict 
rule, but, in general, to enumerate, first, all those species which bear 
necidial fructification and, then, to go on to those which are at present 
known to me only in the teleutosporie stages. With reference to the 
meidium-bearing species, I may note that I have described them ge- 
nerally as they occur in seasonal sequence, beginning with those which 
appear earliest in spring, and ending with those which disappear last 
towards autumn. The only exception I have made in following out this 
plan is to withdraw from the general list all those forms which occur 
on the Coniferm, as I thought it better to enumerate the characters of 
these few well defined species together, rather than to disperse them 
among the others, which occur on hosts having no special relationship 
with one another. 

In the present contribution, I will confine myself to the scidial 
forms with which I am aequainted on hosts other than the Coniferm ; 
but, before proceeding to a description of them, I may draw the atten- 
tion of the reader to one or two points of special interest concerning 


| them. 


2 


JA — —— 
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In the first place, it will be observed that I have related several of 
them with a mark of interrogation to species already described as 
occurring in Europe. Until the complete life-histories of these are 
known, it is impossible to state definitely whether they are correctly so 
related or not. 'lhey are probably all varieties of, or identical with, 
the European forms with which I have associated them. In only one 
case (that of ZEcidium Urticm, Schum.) has the life-history of the 
Indian variety been fully traced. 

Five of the species described are I believe quite new, in only one of 
which (ZEcidiwm Strobilanthis) have I been able to trace the whole life- 
history. That on the wild strawberry (Fragaria vesca) appears to be a 
complete autoecious Uredine, but I have unfortunately not been able to 
prove this by actual experiment. And, in this connection, I would 
again draw attention to the inconvenience caused by the system of 
nomenclature now adopted of naming species of Uredines after their 
teleutosporic forms, an inconvenience which it appears to me will 
increase as our knowledge of this farnily is extended, for it sometimes 
happens that a host bearing an :cidium bears also a teleutospore, 
which, however, has no relationship whatever with the wcidium. For 
example, according to this principle, I have been obliged to name the 
ZEcidium which occurs on Valeriana Wallichit Uromyces Valeriane, 
although I have abundant evidence that the teleutospores have no 
genetic relationship whatever with the /Ecidium. In all probability, 
future investigation will show that the Uromyces borne on this host is 
related to some other Æcidium on an entirely different host, whilst 
the teleutospores borne on some other host are related to the Mcidium 
on the Valeriana in question. In the cases of Strolilanthes Dalhom- 
sianus and Urtica parviflora, which bear AScidia whose complete life- 
histories are known, teleutospores (puccinia) are also borne, which, 
however, have nó relationship with the Æcidia* The Meidium 
on Jasminum revolutum presents no unusual features, but those on 
Euphorbia cognata. and Andrachne cordifolia display aberrant features 
of great interest. Indeed, these two JEcidia differ so markedly from all 
others that I have regarded them, provisionally, and until I shall have 
had further opportunities of working out their complete life-histories, 
as belonging to a new genus, which I propose calling Monosporidium. 
With these introductory remarks I shall pass on to a description of 
the several species. 


9 See " Scientific Memoirs by Medical Officers of the Army of India, " Part II, 
Calcutta, 1887. | ) ro : 
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I.—JECIDIAL FORMS. 
l.—JZEcipimvM SANICULE, sp. nov, 
Sanicula (Europwa, L. P) 

The earliest JEcidium which I have observed in Simla is that 
which occurs on Sanicula Europea. Towards the latter end of March, 
some of the earliest leaves of this plant which are being unfolded in 
spring may be found attacked by this parasite. It is by no means an 
uncommon fungus. The invaded areas of the leaf are usually small, 
and generally convex below, where the aecidial cups are usually borne, 
though a few may open also on the upper surface of the leaf. The 
wcidia discharge their spores through a porous like opening at their 
summits, 4. e., the peridium does not open widely as in most cases with the 
fragments of the torn tissue forming a stellate opening. The petioles 
are also frequently attacked and at such places they are thickened and 
often bent. A single leaf blade may present from one to three patches 
of invasion, these patches being slightly paled in colour as seen from 
the upper surface. 

Aicidiospores—The moistened secidiospores measure on an average 
25-4 x 194 p, the measurements exhibiting extremes of 26 p in length 
and 20 jin breadth. The epispore is finely punctated and contains 
from two to three germ pores. The endospore is very fine and not 
readily distinguishable from the epispore (Fig. 1, Pl. XII.). The spores, 
when placed in water under suitable circumstances, readily germinate, 
throwing out long curved tubes measuring 6 to 7 p in diameter. Only 
one germinal tube is produced by each spore. The peridial cells mea- 
sure about 30 x 22 p (Fig. 2, Pl. XII.). 

Remarks.—This wcidium is, I believe, a new species ; but may be com- 
pared with that which I havé described below on Pimpinella diversifolia. 


2—Urnomryces VALERIANE, Schum P 
Valeriana Wallichii, D. C. 

Next to the foregoing Æcidium one on this plant is among tho 
earliest of these parasites to be found in spring. Towards the end of 
March, some plants may be found in initial stages of attack ; but it is 
towards the latter part of April that it is seen in its fullest develop- 
ment, This Æcidium is one of the most common and abundant in 
Simla, and individual plants are often so extensively affected in blade 
and petiole as to be completely destroyed. The affection is usually 
confined to the blades and petioles of the radical leaves, but may 
also be found on the upper leaves of the flowering stalks and even, 
though rarely, on the bracts of the flower heads. When a leaf is ex- 
tensively affected, it is considerably distorted, and the parts actually 


4 
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invaded by the mycelium are considerably thickened. At am early 
stage of the affection, patches of pale yellow discoloration may be ob- 
served on the leaf blades, which are usually convex above. On this 
upper convex surface, a few spermogonia may be seen, whilst the wei- 
dial fructification usually emerges from the lower or concave side. The 
mcidia consist of short tubular peridia filled with reddish yellow 
spores bursting at their summits in a stellate way. 

The spermoginia are remarkably few and their mouths are sur- 
mounted by a tuft of paraphyses. 

The weidial affection above described is met with abundantly 
throughout the time the plants are in flower, but, ns soon as the seeds 
are being matured, towards the middle or end of May, this affection 
disappears entirely. After an interval of some weeks from the time 
the weidial parasite has entirely disappeared, these plants are seen to be 
attacked by a teleutospore-bearing mycelium also mainly on the radical 
leaves, though occasionally also on others. This affection always ap- 
pears on leaves which bear no trace of formerly having borne the 
weidial parasite. The spores are extruded from dark brown pustules 
of minute size, which usually occur in great numbers on each affected 
leaf. Each pustule is surrounded by a zone of yellow discoloration. 
At first, these spores are extruded only from the upper surface of the 
leaf, but later also from the lower surface, exactly opposite the site of 
the upper spore bed and therefore from the same mycelium. The 
lower pustule is usually smaller than the upper. At first, when a spore 
pustule exists only in the upper surface of the leaf, the affected area 
bulges upwards (convex upwards) with a corresponding concavity 
below; but this disappears when the lower surface is also involved in 
spore extrusion. 

JEcidiospores.—' These are abstricted serially from basidia arranged 
on a flat hymenium. They are pale orange-yellow round or oval bodies 
measuring, when dry, 17 x 15 & and, after lying some time in water, 
99 x 20 p (Fig. 12, Pl. XIL.). The epispore is smooth and unmarked. 
They do not germinate readily in water (Fig. 10, Pl. XIIL). The peridium 
consists of a layer of single cells. 

Teleutogpores.— These are brown single-celled bodies—Uromyces— 
borne singly on stalks (Fig. 13, Pl. XIL). They are somewhat pear-shaped, 
measuring when moist 25 x 22 p, and the stalks bearing them are 
about twice the length of the long diameter of the spore. The spores 
are readily detached from their beds without any portion of the stalk 
adhering to them. The epispore is firm and resistant and a little 
thickened towards the base, where it joins the stalk. It is sparsely 
beset externally with tubercles. A few fino paraphyses usually occur 
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among the sporés. Most spores exhibit a nuclear space of body in the 
centre. Although I placed them in several nutritive solutions and in 
water, I never observed them germinating. 

Remarks.—I have made very numerous experiments with tho view 
of tracing the life-history of this very common JEcidium, but without 
success. Iam quite convinced that the teleutospore-bearing fungus 
has no connection whatever with that bearing the wcidium, not only 
because many carefully conducted experiments failed to establish any 
such connection, but also because a considerable interval elapses, as I 
have already noted, between the complete disappearance of the Aaci- 
dium and the appearance of the teleutospores. I have also attempted 
to reproduce the Atcidinm by inoculating leaves with almost every 
teleutospore with which I am acquainted, and most of which I hope to 
describe later in this series. 

This fungus may be identical with Uromyces Valeriane, Schum, in 
which the wcidiospores are stated to measure 17 x 24 p and tho 
Uromyces spores, 20 to 26 by 15 to 19. The latter fungus, however, also 
possesses uredospores, which are entirely absent in the Himalayan 
species. 

3.—Pvcerwia. Vrong, Schum ? 
Viola serpens, Wall, 

An A8cidiam of a very destructive kind is extremely common on 
Viola serpens in spring (April) and occurs simultaneously with that 
described on Valeriana. As a rule, large areas of the leaves become 
affected and very frequently the petiole also is extensively involved. 
Sometimes there is scarcely a portion of the whole leaf, blade and stalk, 
which is not involved, and, in such cases, the whole leaf speedily suc- 
cumbs to the parasite. In such extreme cases, the blade of the leaf is 
crumpled up almost beyond recognition, while the affected stalk is bent 
in varions directions and considerably hypertrophied. Limited patches 
on the leaf blade are generally round and very deeply bulged down- 
wards, £ e, with a concavity upwards. The ecidia are borne most 
usually on the under surface of the leaf, but a few burst forth also 
from above. But little discoloration is caused by the mycelium on thé 
upper surface of the leaf, which is only slightly paled. 

Later in the season, about the beginning of June, when the wci- 
dial fungus has disappeared, the new leaves of the violet are often at- 
tacked by another puccinia-bearing parasite. Many leaves may now bë 
found, in the same localities where formerly the wcidial parasite was 
common, studded with numerous dark brown or black pustules of the 

size of a small pin's head, mostly on the under surface. These pustules 
are irregularly scattered over the leaf blade, bursting through the epi- 
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dermis (after having raised it considerably) by a clean rent, Opposite 

the pustules, on the upper surface of the leaf, small greenish yellow 

spots may be seen. Although the greater number of pustules emerge 

from the lower surface, yet many also burst forth from the upper sur- 

eee especially when the leaf is very largely attacked (Figs. 4 & 5, 
L XII.). 

It has been stated above that these puccinia-pustules are usually 
borne on newly unfolded leaves, but, in one or two instances, I found the 
dried up remains of œcidial patches on the petioles of leaves which 
bore these teleutospores. This observation naturally led me to think 
that the two forms were genetically related, and I accordingly made 
numerous attempts to establish the relationship upon experimental 
grounds, but always without success. I am therefore inclined now to 
regard the two parasites as entirely distinct, and I am supported in this 
view here, as in the case of Valeriana above, by the fact that, as a rule, & 
distinct interval of about a month or more elapses between the complete 
disappearance of the wcidium and the appearance of the teleutospores ; 
and it is quite exceptional to find any trace of old scidia on plants 
bearing the puccinia-producing mycelium. I may here note that I have 
made numerous attempts during the last two years to connect the 
AEcidium on the violet with several teleutospores occurring on various 
plants in Simla, but, as in the case of the even more common Valeriana 
ZEcidium, always without success, 

AEcidiospores.—W hen well moistened in water, the spores measure 
2] x 18 p, but, when dry or immediately after immersion in water, they 
measure on an average 19 x 14-8 p. They readily germinate in water, 
throwing out a single more or less sinuate tube measuring about 6 p in 
diameter (Fig. 6, P1. XII.) This germ-tube has a tendency to throw 
out short lateral branches.  'The orange-red contents of the spore 
wander into the furthest end of the tube. The spores appear to have 
8 to 4 germinal pores, but only one germ-tube is formed by each. 

Teleutospores.—Yhese are dark brown puccinia easily detached 
from their beds without any portion of the stalk remaining adherent 
(Fig. 7, Pl. XIL). When dry, these spores measure as follows —— whole 
length, 30,4; length of upper cell, 14 p; length of lower cell, 16 "i 
breadth at septum, 18 a. The spores are somewhat thickened at their 
free ends, sometimes to the extent of 4p. Among these puccinia-spores, 
a few single-celled spores were often found which may have been 
either uredospores or a second form of teleutospore. They are brown 
bodies with thick resistant walls covered externally with prominent 
tubercles. They measure, when dry, 20 x 18 p on an average: I never 
observed their germination, Some freshly collected spores were 


a." - 
EL V Z EFT o E M 





356 A. Barclay —Lis! of the Uredinem occurring [No. 3, 


placed in water in a growing cell on the 20th March, and they germi- 
nated freely, although some spores preserved in botanical drying paper 
since the previous autumn had lost vitality (Figs. 7 & 8, Pl. XII.). The 
promycelium from the upper cell emerges from the apex, whilst that 
from the lower cell emerges from a point close to the septum. The 
promycelium produces four sporidia from four cells into which the 
end of the promycelium is divided, the most distant one being produced 
upon a sterigma arising from the very apex of the germ-tube 
(Figs. 7, 8, 9, Pl. XII). The sporidia are oval, measuring from 6 x 4p 
to7 x 5 yw (Fig. 10, Pl. XII). 

Remarks.—It is possible that this fungus is identical with, or, more 
probably, a variety of, Puccinia Viole, Schum., although the measure- 
ments of the latter given by Winter* do not agree with mine very 
nearly. Winters measurements are as follows :—mcidiospores 16 to 
24 by 10 to 18 p (average 20 x 14 p) against my measurement of 
21 x 18; uredospores 19 to 26 p in diameter against my measurement 
of 20 x 18 p; teleutospores 20 to 35 p by 15 to 20 u (average 27:5 Xx 
17:5) against my measurements of 30 x 18 4. The characters of the 
teleutospores as given by Winter agree with those of mine. 

4.—PvccixiA. PIMPINELLÆ, Strauss. 
Pimpinella diversifolia, D. C. 

The next scidium which attracts attention is not so common as 
those above described, and occurs on Pimpinella diversifolia. This 
parasite may be found in certain localities towards the end of April or 
the beginning of May, and is very soon after that missed again. Indeed, 
towards the end of May, it has already become very scarce. The fungus 
usually attacks the first leaves that are unfolded of this plant, these 
being simple leaves of the shape of the common violet leaf. The 
compound leaves later unfolded were very rarely found attacked. The 
invaded areas of leaves are discoloured, becoming pale yellowish green, 
and the wcidia are borne almost wholly on the under surface, though a 
few occasionally break through the upper surface. The mcidial fruit 
consists of tubular peridia measuring about 2 to 2:25 m.m. in length 
which burst at their summits in 4 stellate manner. In addition to the 
leaf blade, the petiole is not unfrequently attacked, and here the peri- 
dial tubes are somewhat longer than they are on the leaf blade. 
Several distinct patches of meidia sometimes occur on a single petiole, 
but in such cases the blade is also largely affected. At these places 
on the petiole the tissues are somewhat hypertrophied. The leaf blade 
also where invaded is thickened, the depth of the laminal tissues at 
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such places being about 0-441 m.m., whilst the normal thickness is about 
0:239 m.m. in i 

A little later, towards the end of May, when the wcidial parasite is 
becoming rare, some of the compound leaves (never the simple ones) 
may be found attacked by a separate mycelium bearing uredospores. 
This uredospore-bearing mycelium is never found on the same leaf 
bearing :ecidiospores, and itis therefore quite probable that the two 
mycelia are in no wise genetically related to one another. The uredo- 
pustules are minute, circular, and saffron-coloured, mostly on the upper 
surface of the leaf, though by no means infrequently also on the lower. 
Sometimes the upper surface of a leaf may be seen to be densely covered 
with these uredo-pustules. 

Again in autumn, about the end of September and October, the 
same plant may be seen largely affected by a puccinia-bearing fungus, 
a distinct interval having elapsed since the disappearance of all trace 
of the uredo-bearing fungus. These puccinia-pustules are minute and 
round, like the uredo-pustules, but black, and occur both on the upper and 
lower surfaces of the leaves, sometimes in great profusion. The stem 
is also often affected; the pustules here are linear, their long axes 
corresponding with the long axis of the stem. 

The acidiospores are reddish yellow with very thin walls, the 
epispore and endospore not being distinguishable from one another ; 
they are round, oval, or somewhat fusiform (Fig. 14, Pl. XII). The round 
spores measure 20 to 21 p in diam., the oval about 32 x 20 mw, and the 
fusiform about 38 x 14», shortly after being wetted with water. 

The spermogonia are likewise sitnated on the under surface of the 
leaf: they measure about 0-163 m.m. in depth and 0.189 m.m. ip 
breadth. Their mouths are beset with paraphyses projecting about 
0.063 m.m. The spermatia are round or oval and measure 4 x 3 y. 

The peridium consists of elongated cells, very unlike those of the 
gcidium on Sanicula described above, measuring about 60 x 20 p, and 
easily detached from one another by teasing (Fig. 15, Pl. XII). 
Uredospores.— These are reddish yellow round or oval bodies with 
coarse tubercles on the surface of the epispore. On an average, the 
moistened spores measure 22 x 183 4. They germinate readily in 
n : 
water. (Fig. 3, Pl. XIL). 

— TTeleutospores.— These are brown two-celled bodies (puccinia) readi- 
ly detached from their beds with a very small portion of the stalk re- 
maining adherent to them. In each cell, a clear nuclear body or space 
may cbe seen. The epispore is marked externally by fine ridges. They 
are not thickened at their free ends, As with the uredospores, I never 
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are as follows :—whole length of spore 304; length of lower cell 13 4 
and of upper cell 17 u; breadth at septum 23 4; extreme breadth of 
upper cell 24 p and of lower cell 22 y. 

Remarks.—At first it seemed extremely probable that all the three 
forms above described were phases of one fungus, and I attempted fre- 
quently to establish a relationship between them by experiment, but 
always without success. "This alone, however, does not justify me in 
definitely denying a relationship between them, since it is quite possi- 
ble that some condition of my experiments militated against the mani- 
festation of a relationship. However, the experiments were carefully 
conducted and often repeated. I also attempted to reproduce the wcidium 
by laying the teleutospores found on several grasses in the neighbour- 
hood on the young leaves; but in these attempts also I failed. 

This parasite is probably identical with Puccinia Pimpinelle, 
Strauss, in which the wcidiospores are said to measure 18 to 35 u long 
and 16 to 21 u broad (average 26:5 x 18°5 p), the uredospores, 23—32 p 
long and 19 to 24 p broad (average 27:5 x 215), and the teleuto- 
spores, 26 to 35 p long and 17 to 26 u broad (average, 30:5 x 21-5). 
The only feature in which this fungus differs from that which I have 
described is in the characters and size of the uredospores. In Strauss’s 
plant the uredospores are said to be pale brown, while in mine they are 
reddish yellow and smaller. 


5.—PvucciNIA CORONATA, Corda ? 
Rhamnuos dahnricus, Pall. 


The ZEcidium which occurs on this plant is not very common, al- 
though occasionally an attacked tree or bush is very extensively affect- 
ed. "The fully ripe ecidium may be found as early as the latter part 
of May, but it is more usually met with about the middle of July. The 
fungus attacks leaves, young stem (Figs. 1, 2, 3, Pl. XIIT.), and drupes, 
the last sometimes very extensively indeed. When the leaf is attacked, 
the invaded areas are usually small, and generally only one patch occurs 
on each leaf. These patches are dark reddish brown above, surrounded 
by a halo of pale yellow (Fig. 2, Pl. XIII.), and the orange-yellow wcidia 
are borne on the lower or concave surface of the leaf, opposite the dark 
central part seen above (Fig. 1, Pl. XIII). The red colour of the 
—— is due especially to discoloration in the palisade cells, and the 

ormal thickness to hypertrophy of the spongy tissue, the palisade 
arm retaining their normal dimensions and characters. The tissues 
in the areas invaded are very extensively permeated by hyphm, and 
many cells are destroyed. While the thickness of the leaf blade 
is — 0126 m.m.,it is about 0'440 m.m. in patches bearing ripe 
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ecidia. A patch of ordinary size measured 1 c.m. in total diameter, 
the central reddish brown part measuring 6 m.m. in diameter. The 
patches are sometimes considerably larger, however, and more irregular 
in shape. The mcidia are tubular structures, very deeply sunk into the 
laminal tissue, measuring about 1:75 m.m. in length, and therefore re- 
sembling in some degree the ZEcidium on Pyrus variolosa described 
below. With very few exceptions, the wcidia burst from the lower 
surface of the leaf. These patches on the leaves are often placed near 
the margin of the leaf, and are usually between and not over the princi- 
pal veins; but when a vein is involved it is considerably thickened. 
When the stem is attacked, which occurs but rarely, it is considerably 
swollen. 'The drupes when attacked are often densely covered with 
wcidial tubes, set at right angles, all over them. 

The spermogonia are formed on both the upper and lower surfaces 
of the patches, and may often be found ripe when the iecidia on the 
same patches are also fully developed. They are inserted between the 
cells of the single layer of palisade cells when situated on the upper 
surface. They have a tuft of paraphyses protruding through their 
mouths, and measure about 0107 m.m. in depth and breadth, 

The a@cidiospores are round orange-yellow bodies of very uniform 
size measuring 23 p in diameter when recently wetted with water 
(Fig. 5, Pl. XIIL). The peridial cells are roughly hexagonal, adhere very 
firmly to one another, and measure about 26 x 16 p. The centre of 
each cell contains orange-yellow matter like the contents of the :ci- 
diospores (Fig. 4, Pl. XIII). 

Remarks.—There can be little doubt that this ZEcidium is caused by 
a Puccinia, with all the characters of Puccinia coronata, which occurs 
on Brachypodium sylvaticum in Simla, but unfortunately I have not had 
sufficient opportunities of verifying this. So far as my insufficient 
experiments go, I have always obtained negative results. Iam also not 
quite sure whether this ZEcidium does not also occur on Sageretia 
oppositifolta. 

6.—PucciviA FRAGARLE, nov. sp. 
Fragarin vosea, Linn. 

During May, and just before it flowers, the Wild Strawberry, Fra- 
garia vesca, may in some years be seen attacked by an wcidial fungus. 
This parasite is, however, a rare one, and I found it on two occasions only 
in 1885 at localities distant a few miles from one another, and on each 
occasion only a single affected plant was found.  /Ecidial fructification 
was found both on the petiole and on the leaf blade. It is somewhat 
curious that the same leaf bore simultaneously uredo and teleutospore 
pustules, but all the three forms of spore-pustules were quite distinct 
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from öne another, with green normal tissue between them—at least, I 
could not trace any mycelial cónnection between them. The æcidial 
fructification consists of groups of wcidia on the margins of the leaves, 
The portions of the leaf blade bearing these quickly wither and dry up 
after the ecidia ripen. The mcidia break through both the upper and 
lower surfaces of the leaf, but more frequently from the lower. Sper- 
mogonia of the usual form are frequently present, especially on the 
petiole when this is affected, and they are placed usually close by the 
bide of the wcidia, 

The wcidiospores are pale yellow and very irregular in size and 
shape, varying from round to oval, often faceted and irregularly 
angular. Their average measurements when moistened are 22 x 15'B p- 
The epispore is finely punctated (Fig. 6, Pl. XIII.). Placed in a decoction 
of cow-dung (Brefeld) several in 24 hours threw out short germinal 
tubes of an average diameter of 5:34, but the greater number of 
spores would not germinate. 

The wredospores are oval or pear-shaped and pale yellow in colour 
(Fig. 7, Pl. XIII.). They are produced in little circular yellow pustules, 
which are situated on both surfaces of the leaf. The external surface 
of the epispore is beset with prominent tubercles. The moistened 
spores measured on an average 21 x 17 4. Placed in a decoction of 
tow-dung, only two were found to have germinated on the 5th day, 
whilst those placed in water did not germinate at all (Fig. 8, Pl. XIII.). 
The teleutospores are contained in little black pustules situated close to 
the wcidial fructifications. They were produced on both the upper and 
lower surfaces of the leaf blade, but more frequently on the lower sur- 
face, as in the case of the wcidia. The spores are dark brown, two- 
celled bodies, puccinia, easily detached from their beds, breaking off 
with only a small fragment of stalk adhering (Fig. 9, Pl. XIIL). The 
average measurements of these spores when moistened were as fol- 
lows :—whole length 31-7 4; length of upper cell 15:8 p, and breadth of 
same 22-4 p; length of lower cell 15:8, and width of same 21 p. The 
stalks bearing these spores are from 2 to 2} times the whole length of 
the spore. Amongst these teleutospores a few uredospores occurred of 
the characters above given. The teleutospores were sown in a decoc- 
tion of cow-dung, as well as in water, but they did not germinate. On 
one occasion, in autumn (November), I found a single leaf of this plant 
plentifully covered with. teleutospore-pustules. I did not succeed in 


termine a genetic relationship between these different spores, but the 
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the occurrence of uredospores in the teleutospore-pustules lend some 
support to the view that we have here to do with a complete autoecious 
Uredine, However, in the absence of éxperimental evidence, this remains 
& mere presumption. 

Rtemarks.—I believe that this is an entirely new species, and I have 
therefore named it Puccinia Fragaria, in accordance with recognised 
precedent in nomenclature, although I should have preferred naming it 
Ecidiwm Fragarie. 

7.— ALcipitm LEUCOSPERMUM, D. C.P? 
Anemone rivalaris, Ham. 

This fungus is remarkably localised. During the last three yeara, 
although I have looked for it everywhere about Simla, and the host 
may be found everywhere, I have found itin only two localities, one in 
Simla (Annandale), the other in a forest (Cheog) about 14 miles distant. 
In these localities I have found it in June, July, and the beginning of 
August, before the plant flowers. The most striking peculiarity of this 
wcidinm is that it is white. The whole leaf is often involved, though 
generally only well-defined portions are, and frequently the margin of 
the leaf (Fig. 11, Pl. XIIL). The wcidia break out almost entirely from 
the under surface, though a few may occasionally be seen on the upper 
surface. When a young immature leaf is attacked, as is often the case, 
there is a striking arrest of growth, the leaf never attaining the usual 
size shown by sister leaves of the same plant which are not affected — 
indeed, a fully affected young leaf is often only one quarter the normal 
size. The petioles were never seen to be attacked. Sometimes every 
leaf of a plant was found attacked. The attacked areas after the 
ripening of the mcidia quickly turn brown and wither. 

The @ocidiospores, when just wetted, are round or oval and measure 
on an average 17:7 x 15'6 p. The epispore is beset with very minute 
tubercles (Fig. 12, Pl. XIII). I never succeeded in getting them to 
germinate in a growing cell. The peridial cells measure about 
18 x 16 p. 

The spermogonia, formed only on the upper surface of the leaf, 
measure about 80 p in depth and 120 in breadth. They are very 
superficially situated, having their bases sunk only through the epider- 
mis and resting on the palisade cells. A tuft of paraphyses projects 
through their mouths about 40 to 50 p in length. 

Remarks.—Puccinia Anemones, Pers, occurs on A. nemorosa and 
A. ranunculoides, forming powdery masses of teleutospores (without 
uredospores) on the under surfaces of the leaves. Each of these hosts 
also bears an JZEcidium, that on A. ranunculoides (Æc. punctatum, 
Pers.) having violet-brown mcidiospores and that on A. nemorosa 
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(Ec. leucospermum, D. C.) having white spores. Although I have 
carefully searched for teleutospores on A. rivularis in Simla, I have 
never found them, and I am therefore constrained to call this A®cidinm 
Æc. lewcospermum in the meantime. Schröter, I understand, thinks 
the teleutospores on A. nemorosa are related to the Æcidium borne on 
the same host, whilst Fuckel relates the 7Ecidium on A. ranunculoides 
with the teleutospores borne on it. The Himalayan Æcidium would 
appear to throw some doubt on the connection between their teleutos- 
pores (Puccinia fusca, Relhan) and the two secidia, or, at any rate, if 
that be indisputable, the Himalayan /Ecidium must be entirely different, 
being most probably a heteroecious Uredine. 


B.—7EcipivM TnarricTRI FLAVvI, D. C.? 
Thalictrum Javanicum, Blume. 


The AScidium on this plant, as in the case of that just described 
on Anemone, is remarkably localised, although the host is widely 
diffused. It is therefore a rare parasite, although, in the localities in 
which it is found, it occurs abundantly enough. It is met with during 
the rains, in July, while the plant is flowering. Only the leaf blades are 
ns a rule affected, but occasionally the petiole is also attacked, when it is 
considerably hypertrophied and distorted. Fig. 1, Pl. XIV. represents 
the petiole attacked in two places: in both cases it will be seen that 
the petiole has become considerably elongated and in one case also bent 
completely round through 360°. When the parasite attacks the leaf 
blades, little reddish yellow spots are formed as seen from above, 
measuring ordinarily from a minute point to 4 or 5 m.m. in diameter. 
Sometimes, however, the patches are much larger—in one case 1 c. m. in 
diameter—and then the leaf is considerably distorted, especially when 
a main vein is involved. These larger patches are reddish brown 
above. The attacked areas are generally convex above at first, but 
often, as the area becomes larger, the converse obtains. "The patches 
are frequently placed over a prominent vein, which is then, within the 
affected area, considerably swollen. The number of patches on a single 
leaflet varies from one to twelve or perhaps more. These attacked 
areas on the leaf blade are considerably thickened: the normal thick- 
ness of these delicate leaves is 0095, m.m., whilst near a young still im- 
mature ecidium it was found to be 0410 m.m. 

ia are formed abundantly both on the upper and lower 

surfaces, and to the naked eye appear as minute pellucid reddish yellow 
. They are of the usual structure, measuring about 63 to BO p in 
depth and 75 to 94 4 in width. These structures are well sunk into 
the leaf tissue. Their mouths are surmounted by a tuft of paraphyses 
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about 60 to 65 p in length. The tissues of the leaf are not so greatly 
hypertrophied in the spermogonial stage as they afterwards become, 
the depth of the laminal tissues near a ripe spermogonium being 0189 
m.m. in one case. 

The peridium (Fig. 13, Pl. XIII) consists of a single layer of angular 
flattened cells measuring from 31:5 or 37:8 p in length by 16 to 31 p in 
breadth, or on an average 33:6 x 23°21 p, shortly after immersion in 
water. It opens stellately. The «eeidiospores are oval or round (Fig. 14, 
Pl. XIII.) reddish yellow bodies with a smooth epispore. The contents 
are either homogeneous or granular, more usually the latter. When 
just wetted, they measure about 25 p in diameter, and the epispore is 
about 1:5 u to 2 pin thickness. They are given off serially as usual 
from basidia, but there are intermediate cells between succeeding spores 
(Fig. 15, Pl. XIII.). 

Remarks.—It may mot be out of place here to refer to a very fine 
ZEcidium on Thalictrum minus, Linn., which I found on the. 7th May 
1884 at Urni, a village on the Hindustan-Thibet road about 126 miles 
from Simla towards the “ Interior.” It is quite possible that this is 
the same species as that which I have just described as found in Simla, 
but it gives rise to very considerably greater distortions and hypertro- 
phies in its host. The attacked plants were indeed extremely distorted : 
sometimes a whole flower head exhibited a mass of small mcidial tubes 
(Fig. 16, Pl. XV.), and individual leaflets when largely invaded exhi- 
bited the most curious forms (Fig. 17, Pl. XV.). Inthis form, sometimes, 
though not very frequently, the stalk also was affected. The mcidio- 
spores are orange-yellow, and measured, when dry, 19 x 16 p on an 
average, but, when well moistened, 22 x 18 A e 

It is possible that both these forms are identical with, or varieties 
of, JEcidium Thalictri flavi, D. C., the æcidiospores of which are said 
to measure 17 to 28 p long and 14 to 20 u broad, 


9.— 7EciDIUM JASMINI, nov. sp. 
Jasminum humile, Linn, 


An ZEcidium may be found on this plant during July and August, 
‘but is decidedly uncommon. The parasite attacks both leaf and petiole, 
"but more commonly the leaf blade, giving rise to an irregularly circular 
patch, slightly paled above, greenish yellow and brownish red below. 
These patches vary in size, but are usually about 8 m.m. to l c. m. in 
diameter. The involved areas of the leaf are slightly thickened. The 
mcidia burst out exclusively from the under surface of the leaf, so far as 
my observations extend. They contain brilliant orange-yellow spores, 
the peridium, a short tubular structure, bursting at the summit in a 
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stellate manner, Spermogonia exist only on the upper surface, pre- 
ceding the appearance of the wcidia by a very short time—indeed, P 
while ripe spermogonia exist on the upper surface of a patch, young 
unopened scidia may also be found on the lower surface of the same 
patch. 

The mycelium, which ramifies between the parenchyma cells, is 
colourless. The bases of the spermogonia extend to the inner level of the 
palisade cells, and the bases of the scidia from the other side reach 
down to the same point. The spermogonia measure about 126 pm im 
depth and 157 p in breadth, and have a tuft of paraphyses projecting 
from the mouth to about 63 p. 

The peridium consists of a single layer of flat cells, more or less 


hexagonal and measuring about 26 x 22 y (Fig. 2, Pl. KIV.). These cells > 
are thick-walled and contain some yellow oil globules in their 
cavities. 


The «cidiospores, after lying a few minutes in water, measured 
26:2 x 202,4 on an average. Their contents are of a brilliant orange- 
yellow colour, and they haye a thin epispore without any markings 
(Fig. 3, Pl. XIV.). I did not succeed in observing their germination, a8 
they steadily refused to grow in water. The only other species of Jas- 
mine common in Simla is J. officinale, L., but this host nevers bears an 
ZEcidium, although the closely related J. grandiflorum, L., which grows 
at considerably lower elevations, harbours a yery distinct and peculiar 
one, which I hope to describe later. 


. 10.—MoxosrongiDiUM EUvPHORBLE, gen. et sp. nov. 
Euphorbia cognata, Klotzsch. 


Towards the end of July and during the first half of August, a very 
peculiar ZEcidium on this plant presenting some very unusual cbarac- 
tera is not uncommon; and some individual plants are very extensively 
attacked. Only the leaf blades are attacked, so far as I have observed, 
and a single leaf may exhibit from one to six patches of invasion. 
These patches are circular and rosy red above with a broad and irre- 
gular balo of paled yellowish tissne around them, the paling increasing 
in area as the patch grows older (Fig. 4, Pl. XIV.). On the under sur- 
face the patch is quite white and cushion like (conyex). When very 1 
young, this cushion on the lower surface of the leaf is uniformly con- 
yex, and with a field lens a few pellucid spots may be seen in its centre, 
which are spermogonia. Later, as the spermogonia wither, a very dis- 
tinct pit or depression is formed in the centre of the cushion, and, whilp 
this central pit enlarges in area, so the circular cushion surrounding it 
becomes more and more prominent and whiter. At last the central pit 
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- is very distinct with now black points, the dried up spermogonia, over 
it (Fig. 4, Pl. XIV), and then the epidermis covering the surrounding 
cushion tears circularly near the external margin of the cushion and curls 
up inwards towards the centre disclosing a bed of white mcidiospores (wee 
left-hand patch in Fig. 4, a. and b.). The spermogonia, which are extremely 
superficially placed (see Fig. 6, Pl. XIV.), are thus situated on the under 
surface of the leaf only. "They are of the usual form and structure with 
a tuft of paraphyses protruding through the mouth. The whole organ, ex- 
eluding the paraphyses, measures about 50 pin depth and 100 p in breadth. 
The awcidiospores, when just wetted with water, measure from 22 x 20 p 
to 19 x 18 m, the average of several measurements being 21 x 1972 y. 
The spores are colourless and almost round (Fig. 5, a. Pl. XIV.) with an 
epispore densely studded with minute tubercles. The distribution of 
the mycelium is peculiar and deserves description. In a section of & 
leaf passing through the scidium, it will be seen that the mycelium 
lies mainly in two strands, one under the upper epidermis, between it 
and the palisade-cells, the other and larger under the lower epidermis, 
between it and the spongy cells (Fig. 6, Pl. XIV.). Moreover, the charac- 
ter of the layer of hyphw under the upper epidermis is of a somewhat 
looser, more pseudo-parenchymatous character, than that under the 
lower epidermis (Fig. 7, Pl. XIV .). It should be noted that these 
layers of mycelial filaments are composed solely of hyphæ without any 
part of the host tissue being involved within them, and thus resemble 
strikingly the non-algal parts of lichens. The palisade-cells and spongy 
tissue between the two layers of mycelium are indeed extremely little 
affected or altered im any way. While in unaffected normal places the 
length of the palisade-cells is about 60 p, and the depth of the spongy 
tissue layer about 50 p, these measurements within attacked areas aro 
about 56 j and 36 p, thus showing &ome diminution in size, especially 
in the spongy layer. The lower mycelial layer is about 50 pe in depth and 
the upper layer only 24. The mcidinl fructification is, as it were, 
-asserted within the lower mycelial layer (see Fig. 6, Pl. XIV.), some 
strands passing above it and some below it. The peridium consists of 
a layer of cells about 32 x 30 pin size, forming only a roof to the 
. extremely large circular mcidium (see Fig. 8, PI. XIV.). These cells 
=~ are very loosely attached to one another, readily becoming isolated. Such 

an isolated cell is shown in Fig. 5, b. Pl. XIV ; and this figure also shows 
| that it is beset externally with tubercles. The iecidiospores are given 
chymatous hymenium without any well 


off i a pseudo-paren 

D d red — kasd have no intermediate cells between successive spores 

L (Fig 6. Pl. XIV.) The secidiospores, a5 seen in rows in sections of leaves 
" , . O E 


that have been hard ened in absolute alcohol, are cubical (Fig. 6, Pl. XIV.). 
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The germination of these wcidiospores is very peculiar and un- 
like that of any other species with which I am acquainted, with 
the single exception of the mcidiospores of the AScidium on another 
Euphorbiaceous plant (Andrachne cordifolia) described further on. I 
have not here, unfortunately, access to special memoirs on the develop- 
ment of individual Uredines, so that I am unable to state definitely that 
the mode of germination of these spores is altogether unknown, but, so 
far as I have been able to consult the works of others on this subject, I 
have not scen this mode described. The spores germinate fairly readily 
in water, throwing out the usual single germ-tube, measuring 5 à in 
diameter (Fig. 7, Pl. XV.). After a time, from 24 to 48 hours, a secon- 
dary spore (sporidium P) is formed at the end of the germ-tube, not 
upon any sterigma, but simply separated from the tube by a septum 
(Fig. 9, Pl. XV.). This secondary spore is round or oval, is double- 
contoured, and contains well defined granules in a mass of proto- 
plasm (Fig.9, PL XV.). They measure as a rule 14 p in diameter. The 
day after the formation of this secondary spore, it germinates while 
still attached to the primary germ-tube, throwing out a secondary 
germ-tube which soon takes on a spiral form (Fig. 8, Pl. XV.). After 
this, the whole structure perishes, and I have not been able to deter- 
mine its future history. 

Remarks.—This ZEcidium is evidently not Æo, Euphorbias, Gmelin, 
(or Uromyces Pisi, Pers.), as in this species the mycelium is described 
as pervading the whole plant or shoot, deforming all the leaves and 
preventing the formation of flowers on the shoots attacked. In the 
ZEcidium above described, only local and well-defined areas of the leaves 
are attacked by the mycelium; the leaves are not altered in general 
shape, and the shoots bear flowers as usual For much the same 
reasons this Æcidium is not Uromyces scutellatus, Lév., which also 
markedly deforms the leaves. It remains to consider its affinities with 
the genus Endophyllum and especially with JE. Euphorbiw silvatica, 
D. C., on Buphorbia amygdaloides, which is said to cause a well defined 
alteration in the leaves of the host, rendering them shorter and wider 
and somewhat fleshy, and discolouring them to a pale yellowish green 
colour. Moreover, this parasite has orange-yellow spores 16 to 26 u 
long and 12 to 18 » wide, whilst in the Simla ZEcidium the spores are 
colourless or pale brownish and measure, as stated above, 22 x 20 p to 
19 x 18m. Moreover, the germination of the iecidiospores of the last 
mentioned AScidium is different from that described in the case of 
Endophyllum, which is essentially of the nature of the germination of 
‘teleutospores. There is, however, some resemblance between the two 
AJEcidia in this respect, for we may consider a ipia ut She 
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Simla JEcidium to be of the nature of a sporidium, and then the only 
difference that exists between them is that, whilst in Endophyllum 
four deciduous sporidia are formed on sterigmata, in the Simla parasite 
only one non-deciduous one is produced directly at the end of the pro- 
mycelium instead of at the end of & sterigmn. But these differences 
are still great enough, I think, to entitle the species to be regarded as 
the type of a very distinct group of the ZEcidiomycetes having its 
closest affinities with the genus Endophyllum. The only other Æci- 
dium with which I am acquainted that would find a place in this new 
group or genus would be that which I have described further on on 
Andrachne cordifolia. I would define the characters of this new 
(provisional) genus as follows :— 
MONOSPORIDIUM, gen. nov. 

Spore layer very like, or identically the same as, that of the 7Eci- 
dia of Puccinia and Uromyces. The spores are abstricted in rows, but 
behave in germination somewhat like teleutospores in that the germ 
tube (promycelium ?) produces a secondary non-deciduous spore 
(sporidium ?) directly at its extremity without the intervention of a 
sterigma, 

11—Pvcersta GnawiINIS, Pers. 
Berberis aristata, D.C. 

^ During August, the Barberry may frequently be found attacked by 
an weidium-bearing parasite. Only the leaves are nttacked, and, on 
them, circular patches are formed, almost crimson-red on the upper 
surface with a narrow halo of pale yellow-green (Fig. 3, PI. XV) and 
pale rosy red below with pale yellow :ecidia thickly strewn over it. 
A single leaf may contain from one to six oreight such patches. A 
medium-sized patch measures from 4 to 5 m.m. in diameter (including 
the halo of yellow), but sometimes the patches exceed 1 ce. m. in 
diameter. With a field lens, numerous spermogonia may be seen on the 
upper red surface, but also a few in the centro of the lower surface, 
around which the wcidia are arranged. 

— "The acidiospores, when just moistened, measure from 22 x 17 p 
to 20 x 18 p, or, on an average, 20'8 x 178g. The contents are bright 
orange-yellow, and usually on one side of the spore a colourless space is 
left filled apparently with colourless protoplasm (Fig. 8, Pl. XIV) giving 
a characteristic appearance to the spores. The peridial cells are gen- 
erally square in outline and measure about 20 x 18 y (see Fig. 9, PI. 
XIV.). They are thick-walled, thicker on one side (Fig. 10, Pl. XIV.), 
and contain orange-yellow matter in their centres. 

When invaded by mycelium, the leaf is generally considerably 
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thickened, and the cells of the host are filled densely with starch grains. 
The spermogonia are situated mostly on the upper surface of the leaf, 
though some are borne also on the under surface. They are of the 
usual structure, well sunk into the tissue of the host, and with a tuft 
of paraphyses protruding from their mouths. "These organs generally 
measure about 0'198 to 0151 m.m. in depth and 0:138 to 0.126 
m.m. in width, the tuft of paraphyses measuring about 75 u in length. 

Hemarks.—There can be no doubt, I think, that this is identical 
with Puccinia Graminis as described by De Bary, although I have not 
confirmed its genetic relationship with the Puccinia on cereals which 
occurs very abundantly in all the fields around Simla. I am also not 
quite certain that all the three forms of Berberis which occur in Simla 
(namely, B. vulgaris, L., and B. Lycium, Royle, in addition to that al- 
ready mentioned) bear the same species of ZEcidium. The subject is 
one which requires further investigation and I will therefore leave it at 
present an open question. 


12,.—J7EcipirvM Umrice, Schum., var. HiMALAYENSE. 
Urtica parviflora, Roxb. 

I have described the life-history of this remarkable and very com- 
mon Æcidium elsewhere,* so it is only necessary here to state briefly its 
characters. The parasite gives rise to remarkable hypertrophies of the 
tissnes of the host invaded, usually the leaves and petioles, though fre- 
quently also the stems. When attacking the leaves, it has a special 
proneness to invade the main veins; and, by causing very great hyper- 
trophy in them, gives rise to remarkable contortions. When it attacks 
the stem, it usually produces well defined comparatively large tumours or 
excrescences. ‘The parasite is usually found in its fullest development 
during July. The hypertrophy of the parts invaded is due mainly to 
the increased size of the parenchyma cells, which are stored with nn- 
tritive material, and, to a very subordinate extent, to mycelial invasion. 
The mycelium penetrates some of the parenchyma cells forming haus- 
toria of the branched type. 

The spermogonia measure about 0:178 m.m. in depth and breadth 
with a tuft of paraphyses 68 p long. 

The wcidiospores are contained in a peridium of a single layer of 
flattened polygonal cells measuring on an average 20 p in diameter, 
The acidiospores are given off in long rows from basidia arranged 
very regularly on a level base. They are yellow round bodies with 
finely granular contents and beset externally with minute deciduous 
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tubercles, The moistened spore measures on an average 15:6 x 131 p. 
The life-history of this wcidium is completed on Carex setigera, Don. 
The uredospores on this second host measure from 19:8 x 13:5 yj to 
192 x 128 4. The teleutospores (puccinia) are 56 u long by 15 p 
broad on an average, The upper cell measures 24 to 20 p in length 
by 12 to 17 p in breadth, whilst the lower cell varies from 20 to 14 p in 
length and 12 to 14 4 in breadth. In germinating, each cell forms & 
promycelium which divides at its end into four compartments each 
forming a sporidium at the end of a slender sterigma. The sporidia 


measure 12 x Sp. For further particulars I must refer to the paper 
already alluded to. 


13.—JEcrpicM  fSTROBILANTHIS, Barclay. 
Strobilanthes Dalhousianus, Clarke. 


The Acidium which occurs on this plant is probably the most 
common and widely diffused in Simla. I have described its life-history 
fully in a paper in “ Scientific Memoirs by the Medical Officers of the 
Army of India ”*, to which I would refer those who desire further in- 
formation, while here I will only note its main characters. The para- 
site may be found abundantly during July and August attacking only 
the leaf-blades and very rarely indeed the petiole. The leaves are 
often found very extensively bespattered with circular discoloured 
patches, yellow or yellowish green above and rosy or purplish or yellow 
below. The patches usually measure about 4—5 m.m. in diameter, but 
sometimes more, and are usually slightly concave above. "The sper- 
mogonia are borne on the upper surface and may be recognised as minute 
points. The scidia are borne on the lower surface. The invaded 
areas are considerably thickened, the thickening being due mostly to 
hypertrophy of the spongy cells and toa lesser extent to that of the 
palisade-cells. The mycelial filaments are of the usual characters and 
form here and there simple tubular haustoria. 

The peridium consists of a single layer of flattened angular cells 
measuring on an average 16:3 x 116 p. The ecidiospores are given 
off in rows, as usual, without intermediate cells. "They are irregularly 
round pale orange-yellow and measure, when just moistened, 18 x 16 y. 

The spermogonia measure about 100 x in depth by 94 p in width. 
They are formed both on the upper and on the lower surface of the leaf, 
but more frequently on the upper. They have a tuft of paraphyses 
protruding through their mouths nbout 80—90 p. 

This fungus completes its cycle of development on Pollinia nuda, 


® “ Scientific Memoirs by the Medical Officers of ihe Army of India," Part II, 
Calcutta, 1887, 
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Trin. 'The nredospores on this last mentioned host measure, when just 
wetted, 21:G x 20:24. The telentospores (puccinia) on the same men- 
sure 36 4 in length by 16 aat the septum. The septum divides the 
spore into two equal halves. The promycelia from each cell divide at 
their ends into four cells, each of which produces a sporidium at the 
end of n slender sterigma. The sporidia measure from 10 x 6 p to 
12 x 7 p. 
14.—GYMNOSPORANGIUM CLAYARLEFORME, Jacq. P 
Pyrus variolosa, Wall, 

An JEcidium (Roestelia) on this single species of the several mem- 
bers of the Pomacew in and about Simla is fairly common from May to 
Angust: bnt I have observed in this case, as in several others, that in- 
some years it is more common than in others, For example, in 1885, T 
found no difficulty in obtaining as many specimens as I desired: in 
1886, I experienced the greatest difficulty in finding a very few, while 
now, in 1887, it is again fairly common, though not so common as in 
1885. It attacks only the leaf-blades and no other parts, so far as my 
observations have extended, forming well defined patches, orange-red 
above and yellowish below, the upper surface being densely studded 
with spermogonia, Generally the fully developed older dark green 
leaves bear these æcidial patches, the younger paler leaves being only 
exceptionally attacked and these late in the season, namely, in July, 
The area of the leaf blade invaded varies in extent from a few milli- 
meters in dinmeter to l c. m. or even a little more, and is considerably 
thickened. While the thickness of the normal leaf blade is about 0'170 
to 0190 m.m., the attacked parts when ewcidia are developed measure 
about 0:880 m.m. The thickening of the leaf blade is due mostly to an 
apparent proliferation of the spongy tissue cells, which are also altered 
in form, becoming long palisade-like cells instead of irregularly round 
as under normal conditions. The true normal palisade-cells are about 
44 pin length, whilst the transformed spongy cells are 63 to 107 p in 
length. The mycelium ramifies throughout the cells of the attacked 
arcas. 

The wcidia are very deeply sunk, long tubular structures, the 
portion sunken beneath the level of the epidermis being about 0°756 m.m. 
in length and about 0:190 m.m. in diameter. Each wecidium is situated 
on a minute papilla and is extruded only from the under surface of the 
leaf, never from the upper. That portion of the wcidial fruit which 
projects freely beyond the level of the epidermis is about 1 to 2 m.m. 
/ The peridiwm consists of a single layer of cells, the lower ones 
being more elongated than the upper. Those situated about the middle 
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measure about 70 x 22 u, and all are beset with prominent rod-like 
excrescences (Fig. 5, Pl, XV.). When the ecidium is ripe, the peridium 
bursts longitudinally in strips from summit to base. 

The weidiospores are round or oftener oval, measuring, when 
just wetted, 28:6 x 246 p on an average. They are pale brown in 
colour and their surfaces are beset with minute tubercles (Fig. 6, PL 
XV.). 

The spermogonia are formed only on the upper surface of the leaf, 
and when ripe have a sticky clear fluid over them probably secreted by 
the tuft of paraphyses, which, arising from the very base of the organ, 
project considerably (about 50 to 60 4,) from the mouths. They are 
well sunken into the tissue of the leaf, their bases pushing down and dis- 
integrating the palisade-cells. They remain covered over by the cuti- 
cle until ripe, when the cuticle is raised and opened by n porous opening. 
The formation of the spermogonia precedes that of the mcidia by a 
very considerable length of time. In the spermogonial stage, the hy- 
pertrophy of the leaf tissue is mot so great as it becomes later, the 
thickness of the lamina being about O41 m.m. If sections of the leaf 
through a spermogonium be stained with Spiller's purple, it will be 
found that, while the sterigmata are coloured blue, the spermatia are 
coloured brick-red. The spermatia are oval and measure 8 x 4 p. 

Remarks.—F rom the nature of the dehiscence of the peridium, there 
can be no doubt that this Æcidium is identical with or allied to Gymno- 
sporangium clavarieforme, Jacq., though in some respects it is not anlike 
G. juniperinum, L., especially in the colour of the spores, I made very 
frequent and numerous attempts to reproduce this ZEcidium with teleu- 
tospores from a Gymnosporangium on Cupressus torulosa which is by no 
means uncommon on the few trees which occur in Simla, but always 
without result. Notwithstanding these negative results, I am still, 
however, inclined to believe that this Gymnosporangium (the only one 
Tam acquainted with in these parts) is genetically related to the JEci- 
dium just described, and I attribute my negative results to the influence 
of some unknown condition attending my experiments, although I have 
varied the conditions in every conceivable manner. 


15.—MoNosPORIDIUM ANDRACHNIS, gen. et. sp. nov. 
Andrachne cordifolia, Mull, Arg. © 
During August, especially towards its latter end, an /®cidium 
is not unfrequently met with on this host, which is common at eleva- 
tions a little below that of Simla. It is not, however, a common 
ZEcidium. Only the leaves are attacked and on them circular 
patches are formed by the fungus, red above with an irregular halo of 
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yellow around it (Fig. 2, Pl. XV ) and pale rosy red beneath (Fig. 1, Pl. d 
XV.) The patch is concave on the upper or red surface, the under 
surface being correspondingly convex, and on this latter surface only 
are the ZEcidia produced. Generally only one patch is to be found on a 
single leaf, though I have seen as many as six. The patches are usually 
very uniform in size, generally measuring about 6 m.m. in a diameter. 
The centre of the under surface of the patch is occupied by a number 
of spermogonia, while around it the mcidia are grouped more or less 
irregularly. A few spermogonia, however, emerge from the upper 
surface also. This ZEcidium, therefore, in its general characters 
already resembles that described above on Euphorbia cognata, but 
differs notably in the wcidia being isolated cups, whilst in Euphu- 
bia we may imagine that the several cups have all fused together into 
one large circular æcidial fruit. The peculiar arrangement of the 
mycelium, however, in layers so characteristic of M. Euphorbiae 
is not found here. The mycelium ramifies generally among the 
cells as in other weidia. The palisade-cells are not disarranged or 
deformed in any way, but the spongy tissue cells are hypertrophied and 
proliferated, The thickness of the leaf where invaded and where ripe 
aecidia were borne was in one instance 0:334 m.m., whilst the normal 
thickness was 0138 m.m. The spermogonia are very small and super- 
ficial, as in M. Euphorbiae. They are insinuated between the epidermis 
cells and measure about 44 win width and 25 to 30 p in depth. The 
mcidia when fully ripe measure about 0°265 to 0:248 m.m. in width and 
0:233 to 0:217 m.m. in depth. 

The ecidiospores are round, oval (Fig. 11, Pl. X V.), colourless, or very 
pale brown, and measure, when just wetted, on an average 21:6 x 184 fy 
varying from 20 x 16 to 24 x 20m. They are given off in rows with- 
out any intermediate cells. The peridial cells are flat and irregular in 
shape, imbricate in arrangement, and measure from 18 to 24 p in 
diameter (Fig. 10, PI. XV.). They are beset with small ridges or 
tubercles. 'The mode of germination of these recidios pores is exactly 
like the peculiar germination of the spores of Monosporidium Ewuphor-* 
biae. The spores germinate very readily in water, throwing out & A . 
long non-septate tube, when the empty spore wall is seen to be * 
beset very densely with minute tubercles. After lying in water 24 to . 
36 hours, a secondary spore is formed at the extremity of the germ | 
tube (Fig. 13, Pl. XV.) just as I have described it in the case of Euphor- 
bia. This secondary spore or sporidium is separated off from tho 
germ tube by a septum, but never falls off altogether from the tube. d 
In a cultivation of 48 hours’ duration, I saw numerous secondary spores, 
and several of them, while still attached, had commenced to germinate, 
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throwing ont narrow tubes, which, though twisted a little (Fig. 14, PI. 
XV.), never became spiral as in the case of M. Huphorbiae, nor so long. 
These secondary spores measure from 18 x 15 p to 22 x 16 u and on 
an average 20:3 x 15,4. They are double-contoured and contain large 
granules in their protoplasm. 


16.—Aiciwiem CowrosirrAEUM, Martins, 
Myrinctis nepalensis, Less. 

I have never found this ZEcidium actually in Simla, where the host 
if common, but at Mashobra, a few miles beyond the Station, at about 
the same elevation. It may be found there towards the end of August 

and beginning of September. Only the lower leaves are affected, and 

generally before the plant sends up its flowering stalk, though I found 

one plant with three of its lower leaves affected while it was in full 

flower. The patches are circular and usually single, but sometimes more, 

on each leaf, and they are very large, measuring about l5 c. m. in 

diameter, The upper surface is pale yellow with a dark discoloured 

centre as the patch becomes older, while the lower surface is very 

pale yellow and here the :ecidia are borne in great numbers thickly 

set together. With a field-lens it may be seen that the spermogonia 

are borne on the upper surface quite on the margin of the patch and not 
within it. 

The wcidiospores are irregularly round or oval, pale yellow, and, 
when just wetted, measure from 14 x 14 to 17 x 12,4 and on an 
average 16 x 152 y. (Fig. 15, a., b., Pl. XV.). The spores are given off 

in rows as usual. The epispore is thia. 

The peridial cells measure about 34 x 16 p to 42 x 20 » and are 
arranged in an imbricate manner (Fig. 15, c., "a PL AM. 

Remarks.—The ZEcidium not occurring actually in Simla, so far as 
Iam aware, I have not been able to pay special attention to fit I 

' presume it may be included under Æcidium Compositarum, Martins, 
^ although the measurements I give of the weidiospores are smaller 
. than those given by Winter in the case of Puccinia jflosculosorum, Alb. 
St Schw. and Uromyces Junci, Desmaz. However, as I do not know of 
Many teleutospore belonging to this ZEcidium, I cannot do better than 
—— refer it provisionally to A. Compositarum, as recommended by Winter. 


Concluding Remarks.—This completes the list of ecidium-bearing 
Uredines I have hitherto been able to examine in Simla, with the excep- 
‘tion of the five which occur in Conifera, and which I hope to describe 
in a future paper. Three of these (on Abies Smithiana and Cedrus 
Deodara) I have already described in this Journal.* The other two 
oceur on: Pinus longifolia and P. excelsa. 

, s J. A. 8. B. 1886, vol lv, pt. ii, pp 1—11, pls. i—iii; pp. 140 143, pls. fii, iv; 
! — et pp. 223—226, pla. vi, vii. 
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In addition to these, I have seen ZEcidia on a species of Geranium 
(probably nepalense) and on Ranunculus diffusus, but in each case I only 
once found specimens, and unfortunately in each case I was unable 
to examine them, They are extremely rare about Simla. I may here 
also note that a very interesting ZEcidium occurs on Jasminum grandi- 
Jlorum, L., whose life history I am now engaged in investigating, but it ia 
confined to the low-lying valleys near Simla and never appears in the 
station, which is too high for the host. A nearly allied species (Jasminum 
officinale, L.) which occurs abundantly in the woods about Simla never 
harbours this parasite or that which I have described above on 


Jasminum humile. 
DESCRIPTION OF THE PLATES. 


Plate XII. 
Sanicula 


1. : æcidiospore, x 350. 

2. Ditto : peridial cells, x 350, 

3. Pimpinella : uredospore, x 350, 

4 Violet : leaf, lower surface, natural size. 

5. Ditto : leaf, upper surface, natural size. 

6. Ditto : secidiospore, 24 hours in water, x 250. 
ae Ditto : promycelium, x 350, 

B. Ditto : ditto. 

9. Ditto 1 ditto: showing terminal sporidial formation, x 3650. 
10, Ditto : germinating sporidium, x 350, 

11. Ditto : peridial cells, x 400. 

12. Valeriana  : wmcidiospore, * 580. 


13. Ditto : uromyces spore, x 580, 
14. Pimpinella : wmecidiospore, x 350. 
15. Ditto t peridial colls, x 350, 


Plate XIII. 
1. Rhamnus: leaf, lower surface, natural size. 


2. Ditto : ditto, upper surface, natural sizo. 
8. Ditto : stem attacked, natural size. 
4. Ditto : peridial cells, x 350, 
5. Ditto : æcidiospore, * 350. 
6. Fragaria : mcidiospore, x 850. 
7. | Ditto : uredospore, x 350. 
1 


J. germinating uredospore, x 350, ~ : 
9. Ditto : teleutospore, x 350, 3 | 
. 10. Valeriana: æcidiospore, x 400. H 

- 11. Anemone: ontline of leaf showing attack: natural size. 

12. Ditto : secidiospore. x 480, | 

. 33. Thalictrum: peridial cells, x 350. ED ^ 

vts v Ditto : mcidiospore, x 350. | à; r Sox 
15. Ditto : basal cells of jd 


L 
i 


| : a row of wcidiospores showing intermediate ^ 
| UEM da ^x dao. cidiospores showing — 
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Thalictrum : 


Jasminum t 
Ditto t 
Euphorbia : 
Ditto 
Ditto 
Ditto : 
Berberis : 
Ditto : 
Ditto : 
Andrachne : 
Ditto : 
Berberis t 
Berberis : 
Pyrus : 
Ditto : 
Euphorbia 
Ditto 1 
Ditto : 
Andrachne : 
Ditto : 
Ditto $ 
Ditto $ 
Ditto t 
Myriactis | 
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Plate XIV. 
portion of shoot showing petioles attacked, — size. 


peridial cells, x 350. 

mcidiosporesm, x 350. 

a, leaf, natural size. 

b, same somewhat enlarged. 

a. mecidiospore, x 350. 

b. peridial cell, x 360, 

transverse section of leaf showing peculiar disposition of 
mycelium and superficial nature of spermogoninm. 

a. layer of mycelial filaments on lower side of leaf ; b. 
sumo on upper side, x 480. 

mcidiospore, x 350. 

peridial cellas, x 350. 

two isolated peridial cella, x 850, 


Plato XV. 

under surface of affected leaf, natural size. 

upper surface, 

upper surface of attached leaf, natural size. 

peridial cella, x 350. 

peridial cella, x 350, 

wcidiospores, x 350. 

wcidiospore germinating, x 350. 

germinating wcidiospore, showing formation of secondary 
spore (sporidium) and its germination while in situ, 
x 350. 

secondary spore (sporidium), x 350. 

peridial cella, * 350. 

mcidiospores, x 350. 

showing end of germinal tube (promycelium ?) of moi- 
diospore with commencing formation of secondary 
spore or sporidium, x 350. 

completely developed secondary spore, x 350. 

showing germination of secondary spore (sporidium) 350. 

a, row of weidiospores ; b. isolated spore; c. and d. peri» 
dial cells, x 350, 


Flower head of Thalictrum minus completely involved and distorted by 
the ZEcidium, natural size, approximately. 


Leaf of same. 


Leaf deeply hollowed, much enlarged and thickened, and 


covered profusely with woidia outside with a few tubes also inside, 
natural size, approximately. 
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XXIIL—Natural History Notes from H. M.'s Indian Marine Survey 
Steamer ‘Investigator,’ Commander ALFRED CARPENTER, R. N., 
Commanding, No.8. Description of a new species of the Brachy- 
urous Genus Lyreidus from the Depths of the Andaman Sea.—By 
J. Woop-Masow, Esq., Superintendent of the Indian Museum, and 
Professor of Comparative Anatomy and Zoology in the Medical College 
of Bengal, Calcutta. 


LYREIDUS GRACILIS, n. sp. 


d. Very closely allied to L. channeri.* Body and legs slenderer. 
Rostrum acutely triangular with straight sides. Extraorbital and 
antero-lateral spines absolutely as well as relatively longer. The head P 
being narrower and more produced, its sides (between the extraorbital 
and anterior antero-lateral spines) are less deeply hollowed out, and its 
supraorbital borders, more deeply and narrowly emarginate. Eye- 
peduncles and cornes equal and similar, npparently of the same form 
and proportions as in the left eye of L. channeri, the former reaching 
to about the junction of the second with the apical third of the length 
of the rostrum, the latter opaque yellow with the subjacent pigment 
showing through the cuticle as a dark ring round their bases. Propodite 
of the chelipeds armed below with three triangular spines. The mero- 
podite bears two sharp erect spinules abont the middle of the length of 
its upper border. In all other respects much as in L, channeri. 

The unique example obtained measures :— 

Millims. " 
Length of — from tip of rostrum to posterior margin, ... 233 
z to middle of a straight 


line DEEP bases of — anterolateral spines, we FORD 

* from same straight line to posterior margin, 15:0 

Breadth of carapace, across the parallel-sided part, Veg E n 

Breadth of head, between tips of extraorbital spines,... — 47 

Distance between tips of posterior antero-lateral — e AlO 

Length of posterior antero-lateral spines, we ÖA 

» p @nterior  ,, 37 

»  » rostrum, from a dtraight line tangent to the bottoms of : 

the supraorbital emarginntions, sis son 30 

»  » extraorbital spines from the same tangent, ‘on, "NU 

Locality.—Off Port Blair; 271 fathoms; green ooze ; January 

2nd, 1888. 


* Supra, p. 206 et seqq, pl. i. 
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IN DOR ast 


Names of New Genera and Species have an asterisk (*) prefixed, 





Abies smithinnn, 373 


Accipiter meluschistus, 78 

n nisus, 78 
Acrocephalus stentoreus, 81 
Actiuncantha propinqua, 104 
AZEcidium compositarum, 378 

* euphorbim, 366 

43 fragari, 361 


"S, jasmini, 363 
* eucospermum, 361, 362 
* punctatum, 361 

ee a saniculwm, 352 


- strobilanthis, 351, 369 
"n thalictri fari, 362, 363 
* urtice, 351 
» war. himalayense, 368 
ZEginlites curonica, 87 
Alauda cristata, 54 
guttata, B4 
* Amphipronoé Bar vr na 212, 220, 229 
Annas angustirostris, 58 
» Crecen, 88 Š 
^» penelope, 88 
» strepern, 88 


* Andrachne cordifolia, 351, 366, 367, 371 


4 =, 
a 


. e - 
E : — 


bø iskued wit "wh 


Anemone nemorosa, 361, 362 
" ranauculoides, 361, 362 
rivularis, 361, 362 
Anthus blakistoni, 84 
rosaceus, 84 
— 
ope, 
y VL guentheri, 72 


fossor, 109 


—— ariitate, 367 
" Iycium, 368 
vulgaris, 368 
ium sylvaticum, 359 


Budytes citreola, 83 


melanocephala, 83 


Buteo ferox, 78 
Buthus bengalensis, 112 
Crorostris paradoxa, 107 


Calandrella brachydactyla, 84 


Canis Inpus, 69 


Caprimulgus europous, 79 


Carex setigera, 369 


^ 


unwini, 79 
Carduelis caniceps, 84 


Carine bactriana, 79 


Casarca rutila, 89 


Cedrus deodara, 373 


Cervus cashmirianus, 76, 77 
maral, 77 


Cettia cetti, 81 
Chettusin villotmi, 87 
Chiracanthium, 287 
Cinclus nsiaticus, 83 
Circus wruginosas, 78 
cinermeeus, 78 


Ad 
P 
ps 


Citillus leptodactylgs, 71 


cynneus, 77 


macrurus, 78 


Clangula glaucion, 89 
Coenlus, 283 
concolor, 283 


r 
" 
$ 


Columba eversmanni, 86 


t 


" 
v. vy 


Cotyle riparia, 53 


LA 


Crox pratensis, 88 


intermedia, 86 
Coraciss garrula, 79 
Corvus frugilegus, 85 
monednla, 85 
splendens, 257 
Coturnix communis, 87 


rupestris, 83 


Cupressus torulosa, 371 
Cyanecala suecica, 82 
*Cyclosa albisternis, 285 

= 


» 


volume, 


var,, 286 


ete Index to the articles on Rhynchota published in this volume will 
the last of the series in a subsequent 


— ai 











378 Index. 


"Cyclosa anseripes, 286 
,Cyllobelus, 283 
* miniaceomicans, 283 


Cynonycteris amplexicaudata, 237, 238, 
240, 257 


Cynopterus brachyotns, 239 
marginatas, 237, 238, 239, 
240, 257, 258 
Cypselus apns, 79 
* melba, 79 
»Cyriopagopns, 110 
pnganus, 111 
Cystancheninm, 109 
Cytma, 283 
* ,.,  nlbolimbata, 282 
* alburna, 282 
5» Sinnata, 282 
Dendrophthoe coccinea, 91 


xt farinosn, 94 

N ferruginea, 92 

" ignea, 93 

1» . macrocalyx, 91 
* pentandra, e 

* pentapetala, 90 


alahas, 90 

Dolomedes ore 101 
Ellobius, 7 

» — 74, 75 

. * intermedius, 73, 74, 75 
" talpinus, 74, 75 
var. rufescens, 75 

Elytranthe albida, 98 


4 nvenis, 97 
» farinosa, 94 
* formosa, 95 
ephmrcidea, 97 
Emboriza fucata, 85 


* pyrrhuloides, 85 
schmniclus, 85 
Endophyllum enphorbim-silvaticwe, 366 
` Epoira, 107, 287 


* venie 107 T- 
caput-lupi, 1 
" — dehaani. 1C6, 107 










Ficus chartacea, 64 
» Comitis, 68 
», Cconora, 62 
» conepicabilis, 61 
4, Q'albertisii, 64 
, dimorpha, 66 
4» dumosn, 67 
5» forbesii, 66 
» grandis, 61 
» mespiloides, 62 
» miqnelii, 65 
» Vibes, 66 
roxborghi, 64 
Fragaria vesen, 351, 359 
Fulica atra, 
Fuligula cristata, 88 


nyroca, 89 
_Gagrella, 115 
ie binotata, 115 
a E cervinn, 115 
. * quadravittata, 115, 116 
signata, 117 


Gallinago scolopacinns, 87 

is solitarin, 87 
Gasteracantha, 104 

A annamita, 105, 284 
frontata, 105 

Gazella 'aubgutturosa, 76 
Geranium nepalense, 374 
Gerbillus erythrurus, 72 

i» hurrianm, 71, 72 
Gymnosporangiam clavarimforme, 370, 


— — 371 
252 


harpia, 258, 259 
leucogaster, 251, 252 


Harpyiocephalus, 


a ferins, 102 


languida, 102 

N mediocris, 102 

mi venatoria, 102 
Himantopus candidus, 87 


Hippasa greenallio, 101 
Fipbosideroi fulvus, 248 
Hirundo rustica, B3 
Homalattas, 287 
Hormurns nustralasism, 113 


, , i " 








Lanins isabellinus, 80 
» — phanicuroides, 80 
Larus ridibundus, 88 
Leptoctenus denticulatus, 108 
n pullus, 108 
. " tumidnlus, 108 
Leptopelma, 287 
Lepus lehmanni, 76 
,Uestrigonus, 224, 227 
— bengalensis, 212, 224, 225, 
227, 229 


IT ferus, 225 
fuscus, 225 
Liocheles, 113 
»" anstralasiœ, 113 
" complanatus, 113 
si neocaledonicus, 113 


Loranthus, 89, 90, 99 
* albidus, 98 
" ampnullaccus, 97 


T nvenis, 97 
i axanthus, 90 
B 
te " 
t bengalensis, 92 
53 carinnlatus, 97 
6 coccineus, 90, 91, 95 
" concavifolius, 92 
" contractus, 94 
. ui crassipetalus, 91 
" curvatus, 95 
$$ dianthus, 96 
e * duthieanus, 94 
- cleutheropetalas, 91 
b erythrostachys, 90 
p evenius, 07 
* farinosus, 94 
e ferrugineus, 92 
» finlaysonianus, £4 
e ES forbesii, 100 
* formosus, 95, 96 
c globosus, 97 


is graciliflora, 92 
> » grandifrons, 93 
t heteranthnus, 91 
* kingii, 99 
s “A kunstleri, 95 
E levigata, 92 


» " lampongus, 100 


" lecucosiphon, 

F lobbii, 90 

A longriflorna, 93 
" e lowii, 98 

^ loxantherus, 05 

si Iyndenianus, 90 

S malaccensis, 93 


* meluitangensis, 96 
5i obtectns, 92 
2: oleifoliua, 97 
v ec — 02 
ena, 
, » parishii 90 |. 





Loranthus pen! tapetalaa, 90 


" rucemiferus, 91 

T reinwardtianus, 95 
" retustus, 

" rigidus, 94 

6 inltesii, 93 


id ecortechini, 94 

ia scurrula, 93 

" " var. obtecta, 92 
z speciosus, 90, 95 


sphaerocarpus, 07 
nf sub-globusus, 07 
" sub-umbellatus, 97 
viridiflorus, 97 
——— 101 
virulenta, 101 
_Lyreidus bairdii, 208 
* channeri, 206, 208, 376 
M elongutus, 208 
v xs gracilis, 376 
" 4 stenops, 209 
tridentatus, 207, 208, 209 
Machetes pugnax, 87 
Mncrosolen, 07 
rr formosus, 95 
- oleioides, 97 
te pallens, 97 
$. sphaerocarpus, 97 


is macei, 114 
» mouhoti, 114 
" reticulatus, 113 
Meguderma lyra, 242, 258 
Melanocorvpha bimacnlata, s4 
Menemerus culicivorus, 101 
—— albellus, 59 
npiaster, 70 
erp n atrigularis, 81 
* maxima, 81 
mA vulgaris, 581 
Meta, 256, 257 
„»  fastigiata, 107 
+ fnstuosa, 107 
Mil migrans, 75 
Miniopterus schreibersi, 251, 254, 256, 
257 
Moggridgea, 287 
s Monosporidium, 351, 364, 367, 371 
J andrachoia, 371 
e euphorbia 364, 372, 373 
Monticola eyanns, 82 
Motacilla alba, 83 
út molanope, 83 
Murina lencogaster, 261 
4, suillus, 258 
Mus bactrinnus, 72 
2&4 paohycercus, 72 








380 Index. 
| Myrinctis nopalensis, 373 Plexippus nimbatus, 285 ; 
Nephila, 287 " oechropus, 283 
» * fuscipes, 107 "i pupulus, 283 
: - maculata, 107 " ruber, 283 
* rivulata, 107 " soverua, 283 
. Nophilengysa hofmanni, 107 Pollinia nuda, 369 
Ui ^ mnlabarensis, 107 Porzana bailloni, 88 
D ^ Noctulinia lasyura, 255 » maructta, 88 
it Nycticojas nivicolus, 259 , Pratincola caprata, 50 
Ocvale atalanta, 101 | M maura, 80 
i Otis tertax, 87 Printa agelonoides, 101 
f, Oxyopes, 287 | Psecas, 283 
, Pelis bengalensis, 112 Pterocles alohata, 86 
Ji Palystes kochi, 103 |. Pteropus amplexicaudatus, 237 
M Paraphronima, 214 T lencocephalus, 236 
Passer hispaniolensis, 85 * marginatus, 239 
20 , 84 25 medius, 236, 238, 257 E 
| " montanus, ^t EM C pyrivorus, 237, 238, 258 
Pastor roseus, 86 Ptocasius, 283 
Phalacrocorax carbo, 858 Puccinia anemones, 361 
Phasianus colchicus, 86 xx coronata, 358, 359 
Y principalis, 86 " flosculosoram, 373 
t shawi, 86 fragarim, 359, 361 
| Phaornicanthemum bennetianum, 91 * 302 
it. * coocineum, E T] graminis, 367, 368 
ze pentapetalum, 90 » pimpinellie, 356, 358 
zia —— 108 Pyrus ren "om STO 
LET t oan, ‘ 
» — margarita, 108 Rallus aquaticaus, 87 
* halangioides, 107 Ranuncalus diffusus, 374 
» tipuloides, 108 Rhabdosoma, 221 
P Phrictus flavopilosus, 110 » armatum, 219, 220 
t Phronima, 212, 213, 214 93. 914, 20 . » — 212, 219, 
Ü a bucephala, 2 * | 20, Zi 
z 229 T nf whitei, 219, 220 
l * sedentaris, 21 Rhamnus dahuricus, 358 
7 Phronimella, 214 Rhinolophus affinis, 242, 257 - 
re . * hippocepbala, 212, 213, 214, " armiger, 245 
x 217, 229. Rhinolophus eie n grove 245 * 
Y Phronimopsis, 214 T netus, b ài 
macrotis, 241, 242, 258 













' 
B 
| ' 
b Ei 
LESE] 


Sowa, 283 
Scelospizian badias, 78 
Reolopax rusticula, 87 
*Scorpiops anthracinus, 112 
ie hardwicki, 113 
" montans, 113 
i solidus, 1:3 
Scotophilus fuliginosus, 250, 251, 257 
Selenocosmia, 11 










Tityus varias, 112 














Servma, 253 Totanus ochropus, 87 
Sitta syriaca, 53 Len. pem — 87 
Spermophilus, 71 T ytes nipalensis, 83 
" " bactrianus, 70 " parvulus, 64 
y brevicauda, 71 Tartar auritus, 66 
" citellus, 71 Upupa epops, 80 
4 eoncolor, 71 
^ dauricus, 71 
" erythrogenys, 71 
T oversmanni, 71 EL 
x8 fulvus, 71 Urtica parviflora, 351, 36 
- guttatus, 71 Valeriana wallichii, 351, 352 
^ 9 leptodactylus, 71 Vanellus : 587 | 
p mongolicus, 71 Vospertilio abramus, 250 4 
" mugosaricas, 71 " adversus, 255 | 
" musicas, 71 " caliginowas, 256 
"i rufescens, 71 * ilingensis, 258 
éb xanthoprymnus, 71 " ferram-equinum, 245 
*Sphedanus, 284 = " —— — 
pi ; marginatus, t ormomsus, 
: "  faliginosa, 254, 256, 257 


9 undatus, 254 ; 
Stannooclavis brevispina, 285 
canningensis, 255 


5) 
Sterna anglica, 88 e» muricola, 255, 256 
4, X minuta, 88 * mystacinus, 254, 255, 
Strobilanthea dalhonsianus, 351, 369 258 
Sturnus poltaratekyi, " ; 253, 258 
Sturnus vulgaris, " noctula, 250, 256 
Sylvia affinis, 80 " llidiventer, 253 
» — fumíilinris, 81 " pallidiventris, 253 
»  minuscula, 80 " schreibersii. 256 
4,  mystacea, Bl " siligorensis, 255, 258 
" ru ' 8 EL. ! subbadia, 243 
—— darjilingensis, 258 Vesperngo abramus, 250, 251, 257 
na vulpanser, 89 noctula, 250 


Viola. serpens, 354 


Tetragnatha is, 286 
Totraogallus cmn 86 Vulpes montana, 69, 70 
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The following notes nre based on a collection made by Deputy 
a R. Hungerford during a short visit to Perak, and on a 
number of shells received by the Indian Musenm from Larut. I have 
thought it advisable to combine with the description of these a list of 
all species hitherto known from Perak. So far as I know, only tho 
following papers have been published on the subject :— 

H. Crosse, Mollusques nouveaux de Perak. J. de Conch., xxvii, 
1879, pp. 198—208 (5 sp.). 

H, Crosse, Faune malacologique de Perak. Ibid., pp. 336—340 
(18 ap.). 

H. H. Gopwris-AvsrEN and G. Nevin, Shells from Perak (and the 
Nicobar Islands). Proc. Zool. Soc. Lond., 1879, pp. 734—740 (9 sp.). 

J. oe Moraax, Note sur quelques espèces nouvelles de mollusques 
terrestres recueillis dans la Péninsule Malaise. Le Naturaliste, vii, 
1585, No. 9, pp. 68—70 (16 sp.). 


STREPTAXIDZE. 
l. Srrerraxis PLUSSERNSIS, de Morgan. 
de Morgan, Le Natur., vii, 1885, No. 9, p. 68. 


“ F[eliciform, of whitish colour, spire regular, very flat, base ven- 
trosu, smooth, upper side traueversely striate. Umbilicus very wide, 
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inner sides of all the whorls being visible, aperture triangular, slightly 
oblique, very irregular, having a tooth on the penultimate whorl and a 
groove (“sillon ") in the upper part; 6 whorls, linear suture." Diam. 
maj. 7, alt. 3 mill. 

Han.—Mt. Tchékél in the valley of the river Pluss. 

This description is not sufficient to enable one to form an idea of 
the value of the species, which has to be compared with the several 
species described from the Malay peninsula, 


2. ENNEA PERAKENSIS, Godwin-Austen & G. Nev. 
Godwin-Austen & Nevill, P. Z. 8., 1879, p. 735, t. lix, f. 2. 


Dr. Townsend found two apparently immature specimens of an 
Ennea at Buket Pondong, which the late Mr. G. Nevill considered to be 
full-grown and to be the type of a new subgenus of Ennea. Col. God- 
win-Austen, however, deemed it best, considering only two specimens 

i were found and that these were so similar in general form to immature 
specimens of Ennea stenopylis, Bens., from the Khasi Hills, not to found 
this new subgenus until further examples were obtained proving that 
the shell was a mature form. The results of Mr. Hungerford's investi- 
gations have justified Col Godwin-Austen's caution. He found this 
Ennea in different stages of maturity, some entirely corresponding to 
the figure above quoted, but also some full-grown. The diagnosis has 
accordingly to be altered as follows :— 

Testa aperte perforata, eylindraceo-claviformis, solidula, nitida, virides- 
centi-crystallina, anfr. 2 apicales fere glabrati, tertius confertim costulatus, 
reliqui 44 costulis validis, planiusculis, subdistantibus, paullum arcuatis 
sculpti, ultimus penultimo angustior, circa wmbilicum valde compressus, 
obtuse carinatus, antice substrangulatus, scrobiculatus. Apertura fere 
verticalis, rotundato-tetragona, peristoma latiuscule expansum, albolabia- 
tum, margine externo ad insertionem subito attenuato, sinuato. Lamella 
parietalis valida usque ad marginem producta, callo dentiformi in palato 
opposito. Long. 4, diam. 2 mill. 

The other teeth which immature specimens show on the columella 
and in the palate, disappear in the full-grown shell. The analogy with 
E. stenopylis, Bens., pointed out by Godwin-Austen, exists also in full- 

| grown specimens. JE. perakensis is, however, a little longer, more cylin- 
| drical, the costulation more distant, and the ribs higher and less 
a arcuate. | 






Indian and Chinese species for which the late Mr. Nevill has founded 
the subgenus Martensia. This name has, however, been pr 
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type Nanina mossambicensis, Pfr. Although Martehéia, Semp., has been 


considered a synonym of T'rochonanina, Mouss., by some authors, doubts 
have been expressed more recently whether the Polynesian species of 
Trochonanina really belong to the same section as the East African cari- 
nate forms of Nanína. If not, Martensia, Semp., has to be retained for 
the latter group, and the section Martensia, Nev., has to be renamed. 


3. ENNEA HUNGERFORDIANA, m. 8p. 


T. aperte perforata, ovato-conica, sulcis validiusculis, subdistantibus 
verlicalibus sculpta, viridescenti-crystallina ; anfr. G conveziusculi, ulti- 
mus angustior, basi valde compressus, substrangulatus, valde scrobiculatus, 
paullum ascendens. Apertura verticalis, parva, irregulariter ovglis, peris- 
toma late expansum, margine externo ad insertionem subito attenuato, 
recedente, profunde sinuato,  Lamella parietalis altissima, callum denti- 
formem marginis externi fere attingens et cum illo sinulum fere circu- 
larem formans. Long. 3, diam. 14 mill. 

n Han.—Ad Buket Pondong, leg. cl. R. Hungerford. 
af Smaller and more ovate than the last. The greatest peculiarity of 
l the species is the sinulus of the aperture. In most species of Ennea, 
- the parietal lamella is opposed to a tooth or dentiform callosity in the 
outer margin of the peristome, which latter gets suddenly thinner from 
that place to the insertion and is more or less sinuate. Thus the lamella 
and tooth enclose a more or less circular orifice connected with the rest 
of the aperture by a small canal. In our species, the lamella is so much 
prolonged that it all but touches the tooth of the outer margin, and it 
looks as if the lamella really were the continuation of the peristome. 
The latter is, from the tooth upwards, not only suddenly attenuate, but 
i also receding, so that the orifice or sinulus is hardly visible in front, but 
appears, when the shell is turned sideways, very much like a commencing 
tube. The only species in which I have seen a similar formation is 
Ennea vara, Bens., otherwise widely different from E. hungevfordiana. 














NANINIDJZE, 


4. AmnIOPHANTA, n. sp. (?), (prox. N. (A.) INTERRUPTA), G. Nevill, 
 Handl. Moll. Ind. Mus., 1878, p. 20. 


Nualla Kangsa, Perak; coll. Dr. Edmond Townsend. 
No species of. Ariophanta was found by Mr. Hungerford. 
5. Ruysora, sp. 


Mr. Hungerford obtained a single specimen of a fine large Nanina, 
diam. 55, alt, 32 mill It is greenish-brown with a narrow dark brown 
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band round the periphery and another broader one round the umbilicus, 
the periphery is obtusely angulate, the spiral rugose sculpture is coarser 
above, finer and more regular at the base; 6 moderately convex whorls 
form a little elevated spire. The nearest relation seems to be Nauina 
pluto, Pfr., from Cambodja, but it is probably a new species which I do 
not care to describe from a single example. 


6. HEMIPLECTA CYMATIUM, Bens, 

Perak, without distinct locality (Hungerford). The single speci- 
men agrees fairly well with the figure and description of Nanina cyma- 
tium, known from Penang and Malacca, 

7. Evrnecta sisvoa, Stoliczka. 


Stoliczka, J. A. S. B., xlii, pt. 2, 1873, p. 14, t. i, f. 4—7, t. ii, f. 16—18 (Rotula). 
Helia bijuga, Pfeiffer, Mon. Hol., vii, 1876, p. 103. Nanina bijuga, G. Nevill, Handl. 
Moll. Ind. Mus., 1878, p. 81. Nanina (Rotula) bijuga, Crosse, J. de Conch., xxvii, 
1879, p. 336. 

Buket Pondong (Dr. Townsend, Hungerford), originally described 
from Penang. 

B. MACROCHLAMYS, Sp. 

Mr. Hungerford found a few dead specimens at Buket Pondong 
which fairly agree with the form figured by Godwin-Austen (Land & 
Freshw. Moll. Ind., iv, 1883, p. 110, t. xxvi, f. 4) and mentioned by him 
as '* M. consepta, Bens., small var. P?" from Tenasserim. 

9, MACKOCHLAMYS, sp. an nova P 

A single specimen from Buket Pondong. Small, 3 mill. long and 
2 high, horn brown, well-polished, probably new. 

There is besides another much smaller species of Macrochlamys 
and a species of Microcystis, which I have likewise left undescribed on 


account of the very scanty material. 

10. MicROCYSTINA TOWNSENDIANA, Godwin-Austen & G. Nevill. 

Godwin-Austen & Nevill, P. Z. 8., 1879, p. 736, t. liz, f. 1. ! 
Buket Pondong (Dr. Townsend, Hungerford). 

11. KALIELLA PERAKENSIS (G. Nevill), God win-Ansten. 
Godwin-Austen, Land & Freshw. Moll. Ind., i, 1882, p. 8, t. ii, f. 7. 
Perak (Dr. Townsend), Buket Pondong (Hungerford). 
12. Sara camiwirgRA, Stoliczka, | 


Stoliczka, J, A. S. B., xlii, pt. 3, 1873, p.16, t. i, f. &. Godwin-Austen, Land & 
— Freshw. Moll. Ind., ii, 1882, p. 35. xe 
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Penang (Stolicska). Mr. Hungerford found’ two badly preserved 
specimens at Buket Pondong which agree entirely with Stoliczka’s 
figure and description. 


HELICID.E. 
13. Hzr:x (TRACHIA) MALAYANA, m. sp. 


T. latiuscule umbilicata, depressa, tenuis, pilis brevissimis in lineas 
regulares valde approzimatas dispositis hirsuta, rufobrunnea ; anfr. 5$ 
perconvezi sutura valde impressa juncti, spiram fere planam apice viz 
prominulo eficientes, ultimus maximus, valde inflatus, antice breviter 
descendens, circa umbilicum subacute angulatus, apertura non valde ob- 
liqua, rotundato-lunaris, peristoma tenue, breviter expansum, viz reflexius- 
culum, sinuosum, roseum, Diam, maj. 23, min. 18, alt. 14 mill. 

Has.—In regione Perak, leg. cl. R. Hungerford. 

I have little doubt that this is the form mentioned by Crosse (J. de 
Conch., 1879, p. 336) as H. (Planispira) breviseta, Pir., from Buket 
Pondong, but judzing from Pfeiffer's dingnosis—all I can compare at 
present—I do not believe that the Perak form can be combined with 
Pfeiffer's Siamese species. The latter is pale yellow (“pallide fulvida ”), 
round the umbilicus only “ subangulatus," the peristome is white, the 
dimensions are 22 mill. diam., 10} mill. alt., there are only 5 whorls. 
There appears to be a great deal of affinity, and the comparison of the 
types may probably result in making the Perak form a variety of H. 
breviseta, Pfr., but for the present I prefer to give it a separate name. 


l4. A second species of Trachia, of which only a few dead exam- 
ples were found at Buket Pondong, is smaller, the whorls increase more 
regularly and the last one is not so prominently large; the spine is a 
little more prominent, the angle round the umbilicus much more obtuse. 
This is perhaps Trachia penangensis, Stol. 


15. HELIX PERAKENSIS, Crosse, 
Crosse, J. do Conch., xxvii, 1879, p. 199, t. viii, f. 4 (Geotrochus). 


Perak (Dr. Townsend), not found by Mr. Hungerford. I have 
some doubts about its really being a Geotrochus, a group which has not 
yet been observed in the Indian region. The figure gives the idea 
rather of Satsuma (or Fruticotrochus, Kob.) which group is widely 
spread in China, and might very well range into the Malay peninsula 
hitherto so little explored, 

—— Mr. de Morgan's paper contains the following Helix :— 






1 
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. 16. HELIX swerrexnamt, de Morgan. 
de Morgan, Lo p- 68. 


Upper portion of the Kinta valley. 16 mill. wide, 10 high ; flat, 
strongly keeled, peristome acute, columellar margiu reflected to tho 
umbilicus. May be a T'rochomorpha or a Plectotropis. 


17. Hers rmHiEROTI, de Morgan. 


de Morgan, 1. c., p. 68. 


“ Gounong-Tcheura," N. of Ipoli, Kinta valley. 
Similar to the last, bnt discoid, reddish brown, diam. 15, alt. 4 
mill. This is most probably a T'rochomorpha. 


18. Hers nanpovuriNi, de Morgan. 


de Morgan, 1. c., p. 68. 
Kinta valley between Lahat nnd Ipoli. 
Diam. 17 mill., alt. 8 mill., flat, strongly keeled, peristome expanded 
(*6vasé6,") Perhaps also a Trochomorpha or else a Plectotropis. 
19. HELIX LAHATENSIS, de Morgan. 


de Morgan, l. c., p. 68. 


Between Lahat and Ipoli, Kinta valley. 

Diam. 25 mill, alt. 14 mill, flat, slightly (“légèrement ") umbili- 
cated, strongly keeled, yellow (“ blonde "), transparent, peristome acute, 
thin, columellar margin slightly reflected towards the umbilicus, Might 
also be a T'rochomorpha. 


BULIMIDZE. 
90. AMPHIDROMUS PERVERSUS, Linn. 
Perak (Dr. Townsend). 


STENOGYRIDA. 
91. SrrNoovgA (Orras) GnaciLIS, Hutton. 


Buket Pondong (Hungerford). 


99. Sresoarra (SUBULINA) TOHEHELENSIS, de Morgan. 

T. elongate turrita, gracilis, tenuis, transverse densissime arcuatim 
striatula, corneo-flavida, opaca ; anfr. 12 planiusculi, spiram elongatam 
apice subacuto eficientes ; apertura obliqua, angulate ovalis, peristoma 
acutum, margine dextro sinuoso ; columella subincrassata, paullum arcu- 
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Long 33} diam. 6 mill. (anfr. 12 )»- 
» 94 , 46 » Cm» 10Y 
p A. pob wi X vw) 
n 71 , 45 , (, 98) 
1878. Stenogyra (Opeas) terebralis ?, Theobald (? n. sp. G. Nevill, Handi. 
Moll. Ind. Mus., 1878, p. 166, 
e din Btenogyra tehehelensis, J. de Morgan, Lo Naturaliste, vii, 1885, No. 9, 
p. 69. 

Has.—Mt. Tchéhel prope flumen Pluss (de Morgan), Buket Pon- 
dong (Dr. E. Townsend, Hungerford). 

I cannot but believe that the fine Subulina collected by Mr. Hunger- 
ford at Buket Pondong is the same which Mr. Nevill mentions from the 
same locality ns a doubtful H. (Opeas) terebralis, Theob., or a n. sp. I 
have no figure of Theobald’s species at my disposal—has it been figured 
at all? the Conchologia Indica does not give it—but if the species of 
the Shin States is really an Opeas, it cannot be identical with the Perak 
form, which decidedly belongs to Subulina. De Morgan's description of 
his H. tchehelensis is somewhat vague and apparently was taken from 
immature examples, but, as the dimensions given by him of a specimen 
having 10 whorls—23 x 5 mill agree perfectly with those of some 
younger specimens in Mr. Hungerford's collection, I think the two forms 
of different Perak localities may be safely combined. 


23. RHODINA PERAKENSIS, J. de Morgan. 
de Morgan, 1. c. 1885, p. 68. 


Limestone rocks of Gounong Tcheura near Ipoli, Kinta valley, 
under dead leaves. 

Mr. de Morgan has founded a new genus for a curious Stenogyra- 
like shell, which he considers to be related to Rodea. It may be worth 
while to translate his description here :—*'' Shell cylindraceous, striate, 
dextrorse, numerous whorls, apex obtuse, last whorl much larger than 
the penultimate, aperture triangular, colamellar margin reflected and very 
prominent [*'saillant"], peristome continuous. Differs from the genus 
Rhodea by the aperture “disposée en cornet” and by the want of a 
keel" I must confess that I fail to perceive any relation to Rhodea 
from these remarks, The descriptive notes on the species are meagre 
also; it is cylindrical, fragile, horny yellow, has 10 regularly in- 
creasing whorls very regularly and distinctly striate, the suture is linear 
and well-marked, the aperture triangular, oblique, peristome thin, not 
reflected (* non déjeté "). Long, 25, diam, of last whorl 4j, long. of 


aperture 5, lat. 3 mill. 
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It is to be regretted that this apparently very interesting form has z 
not been figured. Might it not be related to Perrieria, Tapp.-Can., of 
Borneo ? 


CLAUSILIIDZE. 
24. QCruausiLIA (PsSEUDONENIA) FILICOSTATA, Stoliczka, ° 


Stoliczka, J. A. S. B., xlii, pt. 2, 1873, p. 28, t. iii, f. 7, 8. * 
Var. fenuicosta, G. Nevill, Handl. Moll. Ind. Mus., 1878, p. 183. H. Crosse, J. de 
Conch., xxvii, 1879, p. 337. 
Buket Pondong (Dr. Townsend, Hungerford). 
The few badly preserved specimens which Mr. Hungerford fonnd 
at Buket Pondong seem to justify Mr. Nevill's classification of the Perak 
form as a variety of the Penang Clausilia filicostata. The variety is 
longer, up to 24 mill, at the same time slenderer, the striation is much 
finer so that it could hardly be called costulate, there are fine spiral lines 
besides, 12 whorls instead of 10—11. It might even be separated as 
a species, especially if there are differences in the closing apparatus, the 
description of which is insufficient in Stoliczka's diagnosis, As I am é 
unable to compare specimens of the typical Clausilia filicostata, I must 
leave this question undecided. l 


PUPIDÆ. 
O5. HyPsELOSTOMA BENSONIANUM, W., Blanford. 


W. Blanford, Contr. Ind. MeL, iv, 1868, p. 8. Pfeiffor, Mon. Hol., v, 1868, p. 437. 

Conch. Ind., t. viii, f. 2. — 
Of the three species of Hypselostoma hitherto described, H., ben- 

sonianum is the only one with which the form collected by Mr. Hunger- 
ford at Buket Pondong can be combined. Diagnosis nnd figure agree 
fairly well, but the latter is not very exact, at least not detailed enough 
for a small form, and the description might also be more complete. It is 
besides not very likely that the same species ranges from Ava into 
Perak, while there occurs another species at Moulmein. A comparison E 
of specimens of H. bensonianum with the Perak form may therefore - 
result in separating the latter as a distinct species. Unfortunately I do 
not possess the Ava species. 


CYCLOPHORIDJE. E 
CYCLOTINJE. oa 
96. CYCLOTUS HUNGERFORDIANUS, n. 8p. : ru: 
Testa aperte umbilicata, depressa, plicis distantibus transversis sculpta, : 
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rugosulis minutissime granulata, viridescenti-cornea, spira breviter conoidea 
apice mamillari, nitido. Anfr. 4 teretes, ad suturam profundam planati, 
uliimus ad aperturam valde descendens, breviter solutus. Apertura diaga- 
nalis, eireularis, peristoma continuum, rectum. Operculum testaceum, 
crassum ; peripheria sulco late exaratum, extus valde concavum margini- 
bus anfractuum breviter elevatis, anfractus 8 oblique plicato-striati. Diam. 
maj. 7j, alt. 5 mill. 

Has.—Ad Buket Pondong, leg. cl. R. Hungerford, 

This species is most probably the same which is mentioned in 
G. Nevill's Handl. Moll. Ind. Mos., 1878, p. 256, aa Oyclotus, n. sp., found 
at the same locality by Dr. E. Townsend. It belongs to the group of 
O. pusillus, Sow., hunanensis, Gredl., ete, which Prof. von Martens has 
named Cycloti sutwrales (Landschn. Ostas., 1867, p. 124). 

Mr. J. de Morgan describes (1. c., 1885, p. 69) an Aulopoma lowi 
from the Kinta valley, which I suspect to be a Cyclotus very similar 
to, if not identical with, the above species. The dimensions are about 
the same, 8 and 5 mill, and the short description of the shell agrees 
very well, especially the remark that the live shell is covered with a 
layer of mud. This covering seems to be characteristic of the group, as 
I have observed it, not only in O. hungerfordianus, but also in all Chinese 
and Philippine species. "The description of the operculum does not in 
any way point to Aulopoma, hitherto not known out of Ceylon. He 
calls it circular, horny, composed of lamelle placed one upon another, 
slightly convex on the inner side, This might fairly well apply to the 
operenlum of a Cyclotus, certainly not to that of an Aulopoma. If my 
supposition as to the identity of the two species be correct, the question 
arises whether the rules of priority require that the species should be 
called Cyclotus lowi, de Morg. I think that the publication of a Cyclotus 
as an Aulopoma in such nn insufficient way that its identity can only be 
guessed, does not entitle it to priority, but, ns this can only be decided 
after typical specimens of both species have been compared, I have 
thought it better to publish the species collected by Mr. Hungerford 
under a new name. 


27. Oprstnororus SOLUTUS, Stoliczka. 


Stoliczka, J. A. 8. B., xli, pt. 2,11872, p. 206, t. x, f. 8—10. Pfeiffer, Mon. Pneum., 
suppl. iii, 1876, p. 44. G. Nevill, Handl. Moll, Ind, Mus., 1878, p. 263. H. Crosse, J. 
de Conch., xxvii, 1579, p. 337. 


Buket Pondong (Dr. Townsend, Hungerford) ; Penang (Stoliczka). 


98. OrisrHOPORUS PENANGENSIS, Stoliczka, 


Stoliczka, l. c., 1872, p. 265, t. x, f.7. Pfeiffor, Mon. Pueum., suppl. iii, 1876, 
p.48. G. Nevill, Handl., 1878, p. 263. H. Crosse, l. o., 1879, p. 338. 
| "40 


p BE 
oe LS | 








308 O. F. von Móillendorff —TAe Landshells of Perak. [ No. 4, 


Buket Pondeng (Dr. Townsend, Hungerford) ; Penang (Stoliezka). 

According to Crosse, Prof. von Martens considers this form to be a 
simple variety of O. corniculum, Mouss., of Java, whilst Stoliczka com- 
pared it to O. sumatranus, Mart., of Samata. The descriptions of theso 
species do not, however, mention the two lines of short cilia above and 
below the periphery (as in O. biciliatus, Mouss.), which seems to me to 
be a good specific character. 


CYCLOPHORIN Æ. 
29. SriRACULUM P REGELSPERGERI, de Morgan. 
de Morgan, Le Nat., vii, 1885, No. 9, p. 69 (Cyelophorus). 





“Very depressed, very widely umbilicated, 5 whorls, very finely : 


striate ; suture linear, under which there is a deep groove (*' sillon") 
orars by the margin which forming a canal along the suture is en- 
larged towards the aperture and ends in a lamina (* lame ") which covers 
the canal entirely and forms a tube of 4—5 mill. in length. Aperture 
oblique, nearly circular, slightly reflected, near the suture winged 
(*échancrée"). Colour horny above, brown at the base, a black band 
round the periphery, regularly arranged brown spots on the upper side 
which give the shell the aspect of a rolled-up snake. Operculum cir- 
cular, horny, inner side presenting a spherical depression with a promi- 
nent nucleus in the centre, outer side helicoid (* hélicoidale ") furnished 
with very fine membranaceous lamellm destined to render the fitting of 
the operculum more hermetic.” Alt. B, diam. maj. 25, diam. apert, 8 
mill. 
Has.—Environs of Lahat and Pappan, Kinta valley (J. de Mor- 
gan), Larut (Ind. Mus.). 
I have tried to give a literal translation of de Morgan's description, 
which certainly lacks the technical precision of a diagnosis, but at least 
rmits me to recognise his species in an immature example from Larut. 
It is decidedly not a Cyclophorus: I considered the Larut specimen to 
be a Pierocyclus which might, on account of the curious canalicnlated 


suture, be related to Pterocyclus albersi, Pfr. De Morgan's mention of a 
tube and description of the operculum point to Spiraculum ; I should 
‘also have thought of Rhiostoma, but there is no mention of the last 
whorl being solute, Whether the species is really new or has to be 
combined with a Burmeso or Siamese form I cannot now decide. — 


30. SriRACULUM KINTANUM, de Morgan, 
do Morgan, 1. c., 1885, p. 69 (Cyctophorus), 


hn ^ — 
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This is most probably a Spiraculum : the operculum is analogous to 
that of the last species; there is at a short distánce from the aperture a 
small sutural tube bent backwards. The shell is greenish-brown, mach 
dépressed, the last whorl slightly solute. Diam. maj. 19, alt. 5 mill. 


Sl. CyYcLorHoERUS MALAYANUS, Bens. 


Larut (Ind. Mus.), Buket Pondong (Dr. Townsend teste G. Nevill, 
Handl., 1878, p. 267), otherwise known from Penang, Siam, Burma. 


32. CYCLOPHORUS SEMISULCATUS, Sowerby. 


Buket Pondong (Dr. Townsend teste G. Nevill, Handl, 1878, 
p. 269, err. typ. “O. semistriatus"). 


33. CYCLOPHORUS EXPANSUS, Pfr., ? var. 
G. Nevill, Handl., 1878, p. 269, “ appears to be new; it is near C, cypeus," 
Buket Pondong (Dr. Townsend). | 


34. OCrxcrLornHokus LOWI, de Morgan, 
de Morgan, 1. o., 1885, p. 69. 


Kinta valley, common ; Patani. According to the author's remarks 
this is a fine shell of 55 mill. diameter; the description is, however, 80 
incomplete that no attempt to compare it to a known species can be 
made. Not even the colour of the shell is indicated. It may be C. 
aurantiacus, Schum., widely distributed in the Malay peninsula. 


35. LEPTOPOMA ASPIRANS, Benson. 


Buket Pondong ( Dr. Townsend, Hungerford), Burma, Pegu, Tenas- 
36. LacocHILUS TOWNSENDI, Crosse. 

Crosse, J. do Conch., xxvii, 1579, pp. 200, 339, t. viii, f. 3, — Lagocheilus, n. SPa 
G. Nevill, Handl., 1878, p. 282, — Cyclophorus baylei, do Morgan, L c., 1885, p. 69. 

Buket Pondong (Dr. Townsend, R. Hungerford), abundant in the 
basin of the Perak river, especially in the Pluss valley (de Morgan). 

= Mr. Hungerford brought some specimens from the original habitat 

which entirely agree with the very exact description of Mr. Crosse. I 
am rather inclined to consider the Perak shell merely a variety of L. 
trochoides, Stol., from Penang to which it is closely related; being, how- 
ever, unable to compare specimens of the latter, I follow Messrs. Crosse 
and Nevill for the present. 
— o far as can be judged, or rather guessed, from Mr. de Morgan's 
short remarks on his “ Cyclophorus bayler," it is a Lagochilus and most 
probably identical with L. townsendi, Crosse. 
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37. Atremus GIBBOSULUS, Stoliczka. 


Stoliczka, J. A. S. B., xli, pt. 2, 18732, p. 268, t. x, f. 14. Pfeiffor, Mon, Pnout., 
suppl. iii, 1876, p. GS. G. Nevill, Handl., 1878, p. 295. Crosse, J. de Conch., xxvii, 
1879, p. 339, t. xii, f. 8. 


Originally described from Penang, but found at Buket Pondong by 4 
Messrs. Townsend and Hungerford. The Perak form presenta some 
slight differences, viz, pale whitish colour, broader base, and more in- Ms 


flated last whorl, but these do not justify the separation even as a variety. 


88. ALYCEUS PERAKENSIS, Crosse. 1 
Crosse, J. de Conch., xxvii, 1879, pp. 206, 339, t. zii, f. 7. i: 


Discovered by Dr. Townsend at Buket Pondong, where Mr. Hunger- 
ford also collected it in some numbers. Crosse justly compares it with — 
A. jagori, Mart., from Java, from which it is, however, well distinguished | 
by its greater size nnd bright yellow — the smaller number of i 
its whorls, its spiral sculpture. ¥ 
















39. ALYCAUS DIPLOCHILUS, n. sp. 


Testa late umbilicata, depressa, subdiscoidea, solidula, subtiliter sub- 
distanter costulato-striata, nitidula, vrubescenti-cornea ; spira breviter co- 
noidea apice obtuso.  Anfr. 4 convezi, ullimus ad peripheriam obtuse 
angulatus, basi valde inflatus, gibbus, ab apertura sat remote (ca. 2 mill.), 
profunde constrictus, dein tumidulus, sub tubulo suturali brevi ca. y mill. 
longo dense costulatus, ad aperturam glabratus, valde deflexus. Apertura 
mazime obliqua, subcircularis, peristoma duple», internum continuum, 
expansum, externum ab illo sulco distincto separatum, latissime expansum. 
Diam. maj. 4, min. 3, alt. 2 mill. i 

His.—Ad Buket Pondong, leg. cl. R. Hungerford. 


40. ALYCXUR OLIGOPLEURIS, n. sp. 


Testa sat aperte umbilicata, depressa, subdiscoidea, distanter et — 2m 

z costulata, albescens, nitidula, spira brevissime conoidea, apice obtuso. VIE 
eh. Anfr. 3} —4 convezi, ultimus basi inflatus, gibbus, ab apertura sat remote | zn 
E constrictus, dein tumidulus, subglabratus, «d aperturam subito deflesus, | 

L. ub tubulo euturali brevissimo densissime costulatus, Apertura mazime — 
obliqua, subcircularis, peristoma duplex, internum porrectum, — 
— "externum. sulco distincto ab illo separatum, ezpansum, j 
= Diam. maj. 22, min. 14, alt. 1) mill. ane 
| —  BHas».—Ad Buket Pondong, leg. ol. R. Hungerford. — ea 


ug 






g 
















za» mi 


um m 
Ec 


4 
*e 


\ 








— "b LEM «= 1 





















j + 
Ce — 


d 


1886.] O. F. von Möllondorf—The Landshells of Perak. —— 
Related to the lust, bat much smaller, more distantly ribbed, ulti- 


mate whorl without angulation at the periphery, the inner peristome 
much more prominent and the outer less widely expanded. 


* 
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41. ALYCXEUS MICRODISCUR, n. Sp. 


Testa aperte umbilicata, discoidea, densissime costulata, cornea, spira 
brevissime prominula, Anfr. 35 —4 convexi, ultimus valde remote ab aper- 
tura leviter constrictus, dein distortus et ascendens, ad aperturam breviter 
deflexus, subtus paullum inflatus, gibbus, tubulus suturulis brevissimus, 
Apertura parum obliqua, subcircularis, peristoma duplez, ezternum ezpan- 
sum, refleriusculum, internum porrectum, expansiusculum, | Diam. maj. 
21, min. 14, alt. 1 mill, 

Han.—Ad Buket Pondong, leg. cl. R. Hungerford. 

The peculiar distorsion of the last whorl, which first ascends after 
the constriction and is then again deflected towards the aperture, separates 
this minute species from all forms known to me. 


429. ALYCRUS PARVULUS, n. sp. 


Testa sat aperta umbilicata, discoidea, confertim et minute costulata, 
cornea ; spira brevissime prominula ; anfr. 31 —4 convezi, ultimus paullum 
ab apertura remote leviter constrictus, dein tumidulus, basi parum inflatus, 
gubgibbus, tubulus suturalis brevissimus; apertura diagonalis, circularis, 
peristoma dupler, externum. late expansum, internum late porrectum, ex- 
pansiusculum. Diam, maj. 1$, alt. f mill. 

Han.—Ad Buket Pondong, leg. cl. R. Hungerford. 

Another minute form, still smaller than the last, to which it appears 
somewhat related. It differs, however, in the constriction being com- 
paratively nearer to the aperture, the almost regular last whorl, the 
broad outer and very prominent inner peristome. 


43. ALYCEUS MICROCONUS, n. sp. 


Testa umbilicata, globoso-conica, costulis confertis transversis et 
lineis spiralibus quasi reticulata, cornea ; anfr. 4 convert, ultimus pone 
aperturam leviter constrictus, sub tubulo suturali modico densius cost ula- 
tus, dein subglabratus, non descendens, Apertura parum obliqua, fere 
circularis, peristoma breviter expansum, tenue, subduplicatum. Diam. 
maj. 1f, alt. 1j mill. 

i. Hon Buket Pondong, leg. cl. R. Hungerford. 


F By the conical shape, the regular last whorl, the reticulate soulp- 


k- 


gure this small species is very well distinguished from all Indian Alycei. 
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Mr. J. de Morgan deseribes, in the paper already mentioned, two * 
species of Alycæus from Perak, one of which appears to be a remarkable 1 
novelty. 


44. Arroæxus JovssEAUME! de Morgan. 
de Morgan, Le Natural., vii, 1885, No. 9, p. 70, 


“White, perforate, depressed, whorls convex, suture deep, last 
whorl very ventrose and strongly contracted a little above the cirenlar 
aperture, sculptured by fine transverse strim ; above the contraction a 
sutural tube, the length of which varies with the age of the shell. 
Peristome double, reflected, presenting the form of a horseshoe, the 
concave side of which is turned to the umbilicus. Operculum horny, 
multispiral, circular, concave, inner side with a prominent central 
nucleus." Diam. maj. 11—15 mill., alt. 6, apert. diam. 4 mill. 

So far as can be judged from this not very exhaustive description, 
the species would appear to be related to A. wumbonalis, Bens., and physis, 
Bens. It is the largest form hitherto described. 

Har.—Limestone hills of the Kinta valley, summit of Mt. Lano. 

The other species, A. chaperi, de Morg. (l. c., p. 70), is probably 
A. gibbosulus, Stol., or at least closely related to that species ; the meagre 
description does not, however, permit an identification with any degree 
of cortainty. 


A 


DIPLOMMATININ ZE. 
45. DIPLOMMATINA CANALICULATA, n. sp. 


T. dextrorsa, conico-turrita, costulis acutis distantibus sculpta, corneo- 
flavescens, spira elongata, regulariter conica, apice acuto; anfr. lO per- 
convert, ultimus initio constrictus, penultimo multo angustior, ad aperturam 
ascendens. Apertura verticalis, angulato-subcircularis, peristoma duplex, 
externum late expansum, refleziusculum, internum sulco ab illo separatum, 
expansiusculum, superne appressum, | Columella basi truncata, cum mar- 
gine basali angulum canaliformem formans. | Lamella columellaris, vali- à 
diuscula fere ad marginem producta. Alt, 5, diam. 2 mill, " 

Has.—Ad Buket Pondong, leg. cl. R. Hungerford, 1 

| | This novelty is well characterized by the long regular conical spire, 
the distant and very sharp ribs, the curious angle at the base of the 3 
columella, which forms almost a canal and is distinctly continued into —— 

A both peristomes. The latter are prolonged round this angle intoa — — 
= 1 7 ce excrescence. Similar formations are observed in several Indian Eo 
and Chinese species, but in none are Mey vowel dovalóped as in tiris. "i 


‘ Mi dh: 
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46. DirPLOMMATINA NEkVILLI, Crosse. 
Crosse, J. do Conch., xxvii, 1879, pp. 203, 339, t. viii, f. 2 (Palaina). 


Discovered by Dr. Townsend and also found by Mr. Hungerford at 
Buket Pondong. I do not know why tho author classes it aaa Palaina ; 
it appears to me to bea typical Diplommatina with well-developed colu- 
mellar lamella. The truncation of the columella and the canal-like angle 
at its base are similar to those of the last-named species, though not 
quite so distinct. It is only 3 mill. long. 


47. DiPLOMMATINA CROSSEANA, Godwin-Aust. & G. Nev. 
Godwin-Ansten & Nevill, P. Z. 8., 1879, p. 738, t. Ix, f. 3, 3a. 


Buket Pondong (Dr. Townsend, R. Hungerford). 
Very small, only 1j mill. in length, dextrorse, antepennltimate 
whorl the largest. I believe it to belong to the section Diancta, Mart. 


48. DirrLowMATINA MIRABILIS, Godwin-Aust. & G. Nev, 


f Godwin-Austen & Nevill, 1. c., p. 739, t. Ix, f. 4, 40, 45. 

- Buket Pondong (Dr. Townsend), not found by Mr. Hungerford. 
Dextrorse, 14 mill. in length. From the figure and description I see no 
^ reason why it should be classed as Palaina, as the authors have it. 

Hn 

. 49. DirLOMMATINA SUPERBA, Godwin-Aust. & G. Nev. 


Godwin-Austen & Nevill, 1. c., p. 739, t. Ix, f. 5, 5a (Palaina). 


Buket Pondong (Townsend and Hungerford). 

This truly “superb” little shell presents, it is trne, some similari- 
ties with species of Palaina, but chiefly in the sculpture, on which snb- 
generie distinetions should not be based. On account of the constricted 
penultimate whorl I should class it as a Diancta. 















50. OprstHostoma PAULUCCLE, Crosse & Nevill. 


Crosso & Nevill, J. do Conch., xxvii, 1879, pp. 197, 205, 839, t. viii, f. 1. 
Godwin-Austen & G. Nevill, Proc. Zool. Soc., 1879, p. 738, t. Ix, f. 2, 2a, 2b, 


: 51. OrisTHOSTOMA PERAKENSE, Godwin-Aust. & G. Nev. 
Godwin-Austen & Nevill, 1. €., p. 738, t. Ix, f. 1, la, 15. 


Of these two species, both discovered by Dr. Townsend at Buket 
— Pondong, Mr. Hungerford has, so far as I can see, only found the latter 
—. at the same locality. 
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PUPININJE. 
52. PUPINA arrara, Bens. 


Buket Pondong (Dr. Townsend, R. Hungerford), Known from 
Ava, Burma. 


53. PUPINA ARULA, Bens. 


Buket Pondong (Townsend and Hungerford), otherwise known from 
Burma. 


54. MxGALOMASTOMA (CorrocniLus) SECTILABRUM, Gould. 


Perak (Dr. Townsend), Larut (Ind. Mus.). Described from Tavoy, 
Tenasserim, and found also on Penang. 


55. HxnocrsrIS ELEPHAS, de Morgan. 
de Morgan, Le Natural., vii, 1885, No. 9, p. 70. 


Testa anguste umbilicata, pupine-formis, solidissima, sublevigata, 
in anfractu ultimo distinctius rugoso-striata, rufo-carnea vel aurantiaca, 
spira irregularis ovata, apice conoideo-obtuso ; sutura impressa, marginata 
albescens ; anfr. 6 convexiusculi, penultimus multo longior, supra aper- 
turam planatus, dorso inflatus, ultimus angustior valde descendens, ante 
aperturam paullulum ascendens. Apertura verticalis, angulato-circularis, 
intus aurantiaca, peristoma multiplicatum crassissimum, aurantiacum, 
sublus protractum, margine externo ad angulum insertionis sursum pro- 
ducto. Operculwm normale, intus castaneo-callosum, anfr. 24—3, estus 
convertusculum, albidum, anfr. 7, marginibus lamellatim elevatis. Awis 
47, diam. anfr. penult. 23, aperture diam. intus 151, c. perist. 19}. 
Peristoma usque ad 8 mill. crassum. 

Har.—Per totam vallem fluminis Perak (J. de Morgan), Larut 
(Ind. Mus.). 

The small collection from Larut which I received for inspection in 
1885, contained this magnificent species, and I had determined to name 
and to describe it when I saw the notice of de Morgan's paper containing 
two species of Hybocystis. Presuming that one of theso might be the 
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and myersi, Haines, from Siam. Of none of these I have been able to 
compare specimens; from the published descriptions I glean the follow- 


ing differences between the four forms. 














" 
Namo. gravida, mowhott, myersi. elephas. 
Axia. 33 36 39 50—567 mill. 
ORA Mn Perforate, Subumbilicate, Narrow. Narrow. 
ion. 








Colour. | Whitish brown Deep violot Incarnato Reddish incarnate 
(fusco-albida). | brown (saturate brown or orange. 
fusco-violacea). | (carneo-fasea), . 





Sculpturo.| Rather smooth | Slightly striate | Sublevigate. Sablavigate. 
(lieviuscula, (strintula). 
vix strintula). 











Last whorl. Š e 9 Foveolato-mal- | With irregular | With distinct rather 

















e € lentus. spiral sulci. | irregular transverse 
Slightly and Deeply descon- Obliquely stripes. 

suddenly dent, ancen- descendent, Strongly descon- 

ascendent. dont at the dent, close to the 
aperture. aperture very little 

nuscendent. 
Snture. Impressed, Not montioned. Slightly Impressed, very 
marginate. impressed, distinctly margi- 
A nate. 
Aperture. Circular. Angulate oval. | Angulate oval. Almost circular. 





— — 








Poristomo. Whitish, incras- Orange red, | Incrasante, the Orange, multi- 
ate, with an duplicate, outer | upper inser- plicate, abnormally 


= inner groove margin at the | tion angulate. | thick, outer margin 
(intus late sul- insertion pro- at the insertion 
catum). ducted upwards. producted upwards. 


ru — — — — 
Imperfect as this comparison from mere diagnosis must necessarily 


p 


| be, it scems to entitle the Perak shell to specific distinction. 


56. Mr. de Morgan mentions (1. c., p. 70) n second species, JT. jons- 
seawimer, de Morg., from the Pluss valley, which is said to differ from 
H. elephas by the much smaller size, the white colour, the greater size 
of the last whorl at its beginning, the penultimate whorl having a 
rather prominent gibbosity at the right side, the flattening of the last 
whorl being more distinct, the margination of the suture deeper im- 
pressed, the narrower umbilicus, and the less reflected peristome. The 
41 
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operculum has on tho inner side a small dish-like prominence with a 
central nucleus, the outer side is more convex than in the last species. 
Axis 45, diam. 21, aport, dinam. 15 mill. As the author does not mention 
how many specimens he found of this species which accompanied M, 
elephas, it may be but an individual deviation. 
HYDROCENIDZ.JE. 
57. Gerorrssa MONTEROSATIANA, Godwin-Austen & G. Nevill. 
Godwin-Austen & Novill, Proc. Zool. Soo., 1879, p. 739, t. lix, f. 6. 
Buket Pondong (Dr. Toonsend, R. Hungerford). 
58. Grorissa semiscvirra, Godwin-Auston & G. Nevill. 
Godwin-Austen & Nevill, 1, c p. 740, t. lix, f. 3, 8a. 
Based on a broken specimen from Buket Pondong, not found by 
Mr. Hungerford. 


I bayo not seen any freshwater shells from Perak; the second 
volume of Nevill’s Handlist (1884) mentions only the following species 
from that region :— 

p. 6. AxrvLLARIA TURBINIS, Lea, var. SUBAMPULLACEA, G. Nev, 

Perak (Dr. Townsend). 

p. 22. PALUDINA BENGALENSIS, Lam., subspec. FOLYGRAMMA, v. Mart, 
Qualla Kangsa (Dr. Townsend). 
p. 256. MELANIA EPISCOPALIS, Lea, 
Qualla Kangsa (Dr. Townsend). 
p. 280. Mzzawia svaicostis, Hanley, 


Qualla Kangsa (Dr. Townsend), 
Manila, August, 1886, 





XVIT—On Solar Thermometer Observations at Allahabad. Dy B. A. 
Hut, B. So., Meteorological Reporter to the Government of N.-W. 
Provinces. 


[Received October 261b ;— Read Novomber Ird, 1886.) - 
April, 1883, I sent to the Society a paper on tho mensuremont 
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the sun-spot period wns suggested, Last year also, I published a paper 
in this Journal? in which a very similar conclusion was arrived at, by 
a totally distinct method, from the observations made on certain days 
at Lucknow. In the first paper, the monthly mean excess of the solar 
thermometer on clear days above the air temperature ab noon was com- 
pared with the barometric pressure and the tension of vapour, as well as 
with a number representing a proportionate estimate of the amount of dust 
and haze in the month, and then, by combining tho observations of the 
several months by means of Pouillet's formula (which makes allowance 
for the varying thickness of the atmosphere traversed by rays from tho 
sun at different altitudes), transmission co-efficients for the various 
constituents of tho atmosphere were computed. These co-efficients then 
served to correct the original observations to what would have been 
their probable value if there had been no atmospheric absorption, and it 
waa in the annual means of such corrected observations that the varia- 
tion in the sun-spot period appeared most distinetly. 

In discussing the Lucknow observations, those taken with a non- 
registering thermometer at different hours of the same day were com- 
pared, and the “solar constant" was computed by Pouillet’s formula. 
The resulting mean values, thongh founded on at most only four days’ 
observations in each month, gave a very similar variation to that deduced 
from the Allahabad results, the maximum falling in 1878, which was 
the minimum year of the last sun-spot cycle. 

The solar thermometer brought into use at Allahabad in 1876, & 
large one by Negretti and Zambra, continued to bo used under nearly 
identical conditions until this year, when it was removed to the new 
observatory. It had been my intention to keep the exposure of the in- 
strument as nearly constant as possible for ten or aleven years, when if any 
appearance of a cyclical variation were found in the observations, it 
might with much probability be assigned to real changes occurring in 
the sun. During my absence from India in 1853.84, however, the 
position of the instrument was changed, and the readings of it were 
permanently increased (apparently by reflection from a small mango 
tree) to the extent of about 2 degrees as empirically determined. In 
"Table I., which gives a summary of the observations for ten years, the 
vitiated observations thus empirically corrected are prinied in sloping 


figures. 





* Yol LIV, Part II. 
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Taste I.—Excess Temperature of the Sun Thermometer on Clear 
Days above the Air Temperature at Noon. 













| 
ib., | Mar. | April. | May. June. | Oct. | Nov. 

--——— ——— V—— — — 7 Y'——YP—— —— 

1576 661 | e5* | est | cod 

1577 6o! 607 | 6&6 | 624 

1878 69 | 613] 6052 | 645 | 

1579 6423! 630] 637 | 62:6 

1850 60] 63°38 | 603 | GoD 

1881 o23 609 olf | G4) 

1882 605 | 616 | 601 | 611. 

1883 Gov $615) 610) 5S4 

1554 683 | 6056 | 593 | 611 

1555 60602| 620 | 622 
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In this table, as in those already published, clear days are understood 
to be those on which the cloud proportion at 10 a. x. and 4 r. M. 
does not exceed one-fifth of the expanse. Such days are so uncommon 
in July, August, and September that these three months could not be 
included. The column of annual means indicates clearly a cyclical 
variation in the ten years, the maximum occurring in 1878-79 and the 
minimum falling about the end of 1883; hence, if such a variation 
appears in the computed values of the so-called solar “ constant" given 
below, it cannot be set aside as a merely arithmetical result, since it is 
founded upon a similar variation in the data obtained by direct obser- 
vation. The monthly means at the foot show a maximum in February 
and another in November, with a faintly marked minimum in the cold 
weather and another more distinctly marked in June. They should, 
however, be multiplied by the square of the earth's mean radius vector 
for each month to correct for the varying distance of the sun, before they 
can be properly compared, a point which was overlooked in my paper 
of 1883. When thus corrected they stand ns follows :— 

Jan. Feb. March. April. May. June. Oct. Nov. Dec. 

607^ 620? 617° 6L8 615° 607^ 589" 61°5° 600^ 

If the absorptive power of the atmosphere were constant, we should 
expect to find the maximum result in June, when the sun rises highest 


in the heavens, and the minimum in December, when the incidence is 
thickness of the atmosphere to be traversed by 


Sin eas 












ü. 


For this only two canses in the least dogreo likely to produce the ob- 
served effect suggest themselves, changes in the quantity of water va- 
pour in the air and changes in tho thickness of tho dust haze of the 
dry months, 

Regarding the proportionate quantity of the latter in tho several 
months, I think the scale laid down in my paper on the Lucknow obser- 
vations probably represents the truth more exactly than that assumed 
in my former paper on the Allahabad results. This scale is :— 

Jan. Feb. March. April May. Jane. Oct. Nov. Dee. 

3 5 7 9 10 6 0 1 2 


The pressure of vapour and the total pressure of the air (which 
does not differ by more than one per cent. from the true pressure of tho 


dry nir alone) are given in the next two tables. The figures for Juno 


are for the first half of the month only, the clear days as a rule being 
confined to this half, 


Tante II.— Mean. Pressures of Water Vapour. 
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TT 


"200 

245 
"257 
"573 
"386 
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From the monthly menns of tho excess temperatures and of these 
elements, as well ns the proportionate figures for dust haze, we may 
compute the transmission co-offiecients of the several constituonte of the 
atmosphere by a modification of Pouillet’s formula. For, putting R to 
stand for the observed radiation (as given in Table I.) and 5S for the solar 
constant,” we have R = S. abe B/*y"*, where a and B are the trang- 
mission co-efficients of nir and vapour, each of one inch pressure, y the 
transmission co-efficient for dust haze of one-tenth of the density ob- 
served in May, «the atmospheric thickness traversed by the rays at 
noonday compared with the vertical depth of the atmosphere, and b, fs 
and d the pressures of air and vapour and the proportion of dust 
respectively. Remembering that, for the obliquities "we have to deal 
with, « is as nearly as possible equal to the secant of the zenith distance, 
we may for purposes of calculation put the equations into the form :— 
log R= log S + b sec. s log a + f sec. 2 log B --d sec. s log y, and 
the equations for the nine months are more than sufficient to determine 
all the unknown quantities. 

The observations of Mr. Hennessey nt Mussoorie and Dehra in 1869 
and 1879, however, probably give more accurate values for the trans- 
mission co-efficients of air and water vapour than could be determined 
in this way, and I therefore adopt them now. These values (see P. R. S. 
No. 219, 1882, page 435) are :— 


a = ‘998555 

B = ‘72783 
Inserting these in the equations for the nine months, we find y = “99449 
and S = 82°29. 

The value of y shows that in May, when the dust haze isna maximum 
and the sun's rays nearly vertical, the absorption by dust does not much 
exceed 5 per cent. This result is probably only brought about by the 
circumstance that the reflection from dust particles in all directions round 
the thermometer bulb is nearly equal to the absorption by those particles 
which lie in the direct path of the solar beam, but it sufficea to show that 
any error of moderate extent in estimating the proportionate quantity of 
dust for a given month or year will have little effect onthe computed value 
of the solar constant. The quantity of water vapour in the nir can be 
determined with a considerable degree of exactness, and, when ita 

at the place of observation is about an inch, it absorbs 27 per 
cent. of the incident radiation. The figures in Table I. can therefore 
3 as were thoso in my first 
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Year. Solar Constant. 
1876 62:89 
1877 B5:1 
1878 85:2 
1879 856 
1880 827 
1881 81:8 
1882 79:6 
1883 786 
1884 80:4 
1885 831 


If these results are to be trusted, they show that, during the eyele 
of visible change on the sun’s surface, there is a cyclical variation of 
large range in the heat emitted by him, the maximum of emission coin- 
ciding with, or perbaps slightly preceding, the phase in which his surface 
is most uniformly bright, and the minimum coinciding with the phase 
of greatest disturbance, which is also apparently that of greatest absorp- 
tion of the photospheric radiation by the sun's atmosphere, For, in 
1878, the surface of the sun was less disturbed by spots than in any 
other year of the ten, while the spots were most frequent and occupied 
the greatest area in 1883. This conclusion, which, so far as the mini- 
mum phase of the sun-spots is concerned, was deducible from the 
observations published in my paper of 1883, is confirmed by the aver- 
age variation of the intensity of solar radiation all over India, as de- 
duced in the annual meteorological reports, though probably, on account 
of the somewhat rough and ready way in which the observations are 
combined in thoso reports, the variation is not so uniform as it would 
be if a more elaborate method of reduction were adopted; it is also 
confirmed by the variation of temperature all over India and probably 
in other tropical countries, Köppen having long since shown that the 
temperature of the torrid zone varies inversely with the frequency of 
sun-spots; I have also found it distinctly confirmed by a series of 
ground-temperature observations made at Allahabad, and, so far as 


evidence collected only on this side of tho world goes, it may be con- 


sidered as fairly established. It is desirable, however, that contem- 
poraneous observations made in America, or in some other distant region, 
should be investigated with a view to testing the truth of this variation 
jn the $un's heating power; for, though a variation in the direction here 


indicated seems to me not opposed to anything we know of the constitu- 


tion of the sun, but rather to bo expected from the changes observed on 
his surface, the antecedent probability is very small that the variation 
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4 
would be of anything like so grent a range as that just found, a range F, 
from maximum to minimum of about 11 per cent. of the mean heating ‘ 
effect, 
XVIIL—On probable Changes in the Geography of the Punjab and its " 


Rivers: am Historico-Geographical Study.—By R. D. Oroua, A. R. 
S. M., Deputy Superintendent, Geological Survey of India. 


[Received 30th September ;—Read December 12th, 18$0. ] 
(With a Map—Pl. XIX.) 


Introductory.—Of all the problems with which we are bronght in 
contact when we try to unravel the ancient geography of India, none 
surpass in interest or difficulty those connected with the rivers of the 
Punjab and Sind. Both interest and difficulty result from the fact that, 
previous to the advent of the English, all civilization and every invader 
have entered India from the North-West, and their difficulty from the T 
changes that appear to have taken place in the courses of these rivers 
during the last three thousand years. 1t cannot be snid that this subject 
has been neglected by previous writers on the ancient geography of India, 
but their efforts have mainly been addressed to the identification of towns 
or countries, and their references to the rivers nre often marked by an 
ignorance, or neglect, of the fundamental principles of physical geology ; . 
yet the matter is one on which the geologist must be heard as well as | à 
the scholar, for, whatever dependence may be placed on history or ‘ 
tradition, the conclusions that are drawn are only valid so long as they 
are possible, and no one that hns not studied the mode of action of 
rivers on a geological basis can decide whether any particular change in 
the course of a river, of which there appears to be historical indication, oe 
can or cannot have taken place.* YE Z 


® Thronghont the following paper, I am largely indebted to the author of an 
anonymous essay in the Calcutta Review, on the ‘ Lost River of the Indian Desert”, 
(vol lix, pp. 1—29, understood to be by Surgeon-Major C.F, Oldham). I am. 
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I. Onthe Ancient Course of the Indus through Sind.—It is gonerally 
supposed, nnd the supposition is supported by authority, that the Eastern 
Narra marks an old course of the Indus, and that it was down this now 
deserted channel that the fleet of Alexander sailed. This supposition has 
been adopted by General Cunningham in his ‘ Ancient Geography of 
India,’ where the capital of the king Musikanus according to Strabo, 
Diodorus, and Arrian, or of the Musikani according to Curtius, is 
identified with the town known in more modern times as Aror or 
Alor. He says that the ruins of Aror are situated “to the south of 
a gap in the low range of limestone hills, which stretches from Bhakar 
towards the south for about twenty miles, until it is lost in the broad 
belt of sand hills which bound the Nara, or old bed of the Indus, on 
the west. To the north-east it was covered by a second branch of the river 
which flowed nearly at right angles to the other at a distance of three 
miles. At the accession of Rajah Dahir in A. D. 680 the latter was 
probably the main stream of the Indus which had been gradually 
working to the westwards from its original bed in the old Nara.” 

Leaving his fleet at Alor, Alexander* marched against Oxycanus or 
Portikanus, or, according to General Cunningham's identification, Larká- 
na, and Sindomána or Seh wan, and from Sindomána he “ marched back 
to the river where he had ordered his fleet to wait for him. "Thence de- 
scending the stream he came on the fourth day to" a town which the 
General identifies with Brahmanabad, notwithstanding that by his own 
confession this lies twenty miles west of the Eastern Nára down which he 
has just declared that Alexander sailed. General Cunningham's identi- 
Geation of this town, the Harmatelia of Diodorus, with Brahmanabad 
seems to be satisfactory, but the more thoroughly this is the case the 
less likely does it seem that the Eastern Narra can mark the course 
of the Indus when Alexander sailed down it. 

But there are more important objections than this, After leaving 
Harmatelia, Alexander sailed down the river to Pattala, which General 
Cunningham identifies with the modern Haidarabad, and from thence he 
sniled to the sea by two dilforent courses, one of which took him to near 
Karachi, the other to the Ran of Kachh. It seems clear that Alexander's 
historians placed the head of the Delta at or near Patala, which eannot 
have been much further from the sea than Haidarabad, for Onesikritus 
gays that all three sides of the Delta were equalt; in any case it was 
below Harmateleia. But as Harmateleia and Brahmanabad are the same, 
and, as this place lay twenty miles west of the Eastern Narra, the Indus 
must in some manner have broken westwards from the bed of the Narra 


* Cunningham, Ancient Geography of India, p. 207 et seq. 
t Cunningham, op. cit., p. 283. 
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and wandered over higher ground. In the text there is nothing to shew 
that General Cunningham appreciated this diffieonlty, but in the map a 
compromise seems to be attempted which, the usual fate of such attempts, 
can hardly be called satisfactory. I say seems, for in this map—as in all 
the maps illustrating the work, but more conspicuously in this—an 
attempt has been made to represent, without any distinguishing mark, 
both the present and the ancient courses of the rivers. On the map in 
question (No. IX), the ** Narra R. (ancient course of the Indus)" leaves 
the existing course of the Indus about thirty miles north of Aror and 
flows nearly due south to Jakrao, whence a course is marked running S. W, 
by Brahmanabad to Patala. From Jakrao, another course diverges to the 
S. E, and, after reaching the latitude of Amarkot, turns S. S. W. and 
flows into the Ran—or perhaps into a lake, for it is by no means clear 
whether General Cunningham supposed the Han to have existed in 
Alexander's times—shortly after joining a branch of the Indus which 
flows S. S. E. from Patala, but whether this eastern line is supposed to 
mark an ancient course of the Indus or to represent the dry bed of the 
Narra is not clearly shewn, but either supposition would be equally im- 
possible. The accounts of the Arab historians and geographers shew 
tbat from the Bth century the Indus flowed past Mansura, until, in the 
13th century, it abandoned this course for one further to the west, which 
ib has since maintained, and the supposition that the Eastern Narra 
marks the ancient course of the Indus lands ns on one of the horns of 
a dilemma, for, if the Indus flowed down the Narra as far as Jakrao, 
and the present continuation was then in existence, it is inconceiv- 
able that the river should have left this lowland to wander up hill, 
through the higher land to the west; nor, if this line is meant to re- 
present the present channel of the Eastern Narra, which did not exist 
in Alexander's time, is it possible satisfactorily to explain the excavation 
of this channel. I have not written the above in any spirit of captious 
criticism, but merely to shew the difficulty that attaches to the elucida- 
tion of the ancient geography of Sind if we accept the prevalent idea, 
inconsistent as it is with the known principles of physical geography, 
that the Eastern Narra represents an ancient course of the Indus, 


§ 2, The Indus in its course through Sind flows between banks that 
are raised above the general level of the country, which slopes away on 
either side. This is a feature common to all rivers which are raising 
the level of their alluvial plains by the deposit of silt, but, at Bukkur, 
the Indus exhibits a feature which is exceedingly rare, if not without a 





parallel, in the case of any other river, for here it flows at the higher 
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alluvium at a lower level than that of the river where it passes through 
the gap. It is difficult to give any satisfactory explanation of thia 
feature if we suppose the Indus to be the only river that ever flowed in 
this region, but I hope to shew that there are both historical and geo- 
graphical indications of the former existence of a river which flowed 
to the Ran of Kach, independent of the Indus, and, if we admit its 


existence, the following hypothesis may he offered as a possible explana- 


tion of the existing peculiarity in the course of the Indus. 

In former times, the Indus wandered over the plain which surrounds 
the Khairpur hills, raising the level of the soil on either bank till it 
broke away into the low ground on one side or the other, and so by 
degrees raising the lovel of every part; during the latest phase of this 
process, previous to the origin of the existing conditions, it flowed east 
of its present course and, having raised the level of the ground there, 
wandered away westwards; by this time the surface of the alluvium 


Tad been raised till it was level with a gap in the Khairpur hills at 













Rohri, and, as the alluvium south of the ridge would probably be at a 
considerably lower level than on the north side, the waters of the Indus, 
having once found an outlet through this gap, wonld soon establish a 
permanent course for themselves. If then we assume that the other 
river instead of depositing silt and raising the level of its allavium was 
an eroding stream, we may suppose that it gradually worked westwurds 
till it reached the present sitnation of the Eastern Narra and excavated 
that channel: the flood waters from the Indus would smooth off the 
slope between them, and, had the process continued, there can be little 


donbt that the Indus would soon have broken away into this low lying 


channel, had not the other river, owing to a change of course in its upper 
reaches, dried up before this happened. It may seem strange that two 
rivers should have flowed so close to each other under such different 
conditions, but it must be remembered that, if the second river was 
small in comparison with the Indus, it may well have deposited all its 
silt higher up its course, and consequently have had none to deposit 


when it reached the latitude of Rohri. 


So far I have merely proposed a possible hypothesis to account 
for the known peculiarity of the course of the Indus, but I hope to be 
able to shew that there is both historical and geographical evidence 
of the former existence of this second river. 


§ 3. The commonly accepted opinion that the Eastern Narra marks 


the former course of the Indus is no doubt due toa prevalent tradition to 
that effect among the natives of the country; but it must be borne in 


mind that these traditions often arise from an endeayour to explain 
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known phenomena, and that when they have their origin in historical 
fact, this has become so modified by the alteration inherent in oral 
transmission, not to mention that resulting from a change from proso 
to verse, that it is impossible to separate the original foundation of 
fact from the superstructure of fable. Nevertheless, as no tradition 
ever arose without some foundation in fact, whether an historical 
occurrence or a phenomenon requiring explanation, these legends 
must not be neglected, but rather regarded as valuable hints as to 
the direction that research should take, although they can never be 
appealed to as proof. But even legend throws some doubt on the 
correctness of the common idea, if we may believe the following quota- 
tion from the Tarikh-i-Tahiri. After mentioning the size of the ruins 
of Muhammad Tur, the capital of the Sumra chiefs of Sind, he gives 
the following account of its destruction: “The cause of the ruin of 
the above-named city and itg dependencies which had flourished between 
900 and 1000 years was as follows. Below the town of Alor (Aror) 
flowed the river of the Paujab which was known as the Hákra, Wahind, 
Dahan, and by others, for it changes its name at every village by which 
it flows, after fertilising the land the river poured its waters into the 
sea." The legend then goes on to say how, as a result of tho oppression 
and lust of Delu Rai, who ruled all the land between the capital and Aror, 
the Hákra was diverted into the present bed of the Indus.* This exhibits 
the legend in a form slightly different from that which it now takes ; and 
the mention of Muhammad Tur as well as the names of the river, Hakra, 
Wahind, and Dahan, none of which are applied to the Indus, but all of 
which are applied to a dry river bed further east in which the Indus has 
certainly not flowed within the historic period, all points to the conclusion 
that the legend originally referred to tho drying up of that second river 
whose existence I have hypothetically inferred. "The change that has 
come over it is easily understood, for to this day part of the flood waters 
of the Indus find their way into the deserted bed of this river; and, 
when the memory of the co-existence of the two had passed away, what 
more natural than to suppose that what had occurred was an alteration 
in the course of the Indus, which, as usual, came to be attributed to the 
vices of the ruler of the country so laid waste. 

This supposition nlso fita in with a tradition which, according to 
the writer just quoted,+ is prevalent, on the borders of Bikaner, to the 
effect that the waters of the Hákra spread out into a great lake ata 
place called Kak, south of the Mer country. No place of the name of 
Kak is now known, but we have Kachh, which may be it, and the early 
Arab Historians mention a piratical tribe, the Kerks or Kurks, who 


® Calcutta Review, LIX, 20. + Calcutta Roview, LIX, 17, 
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appear to have inhabited the shores of the Indus Delta and Kachh ; but, 
however this may be, the Mers are well-known as a tribe formerly in- 
habiting the south-west corner of the Indian Desert to the north of the 
Han of Kachh, which doubtless is tho great lake referred to in the 
tradition. 

Neither the historians of Alexander the Great's invasion of India 
nor the classical geographers throw any real light on this question. 
Ptolemy is doubtless the fullest and most complete in his list of localities, 
but the modern representatives of most of his towns are as yet a matter of 
dispute. If General Cunningbam is right in identifying the Mousikanos 
of Arrian with Aror, it would support the generally-accepted theory, for 
Ptolemy places Sousikanos, which is evidently the same place, west of 
the Indus; it seems to me, however, more probable that the Kamigara 
of Ptolemy, which he places east of the Indus, occupied the position 
known in later days as Aror. The ruins of this city are still known in 
the neighbourhood as Kaman, and this with the affix nagar might easily 
be corrupted into Kumigara.* 

From the date of Ptolemy's geography we lose all sight and know- 
ledge of Sind until the advent of the Arab geographers and historians 
in the eighth century, from whom some information can be gained as to 
the course of the rivers in their times. 

Unfortunately, the works to which one would naturally first turn 
are useless, or, worse still, misleading. "The Arab geographers bad all 
a very vague and general idea of Indian geography, indeed their works 
compare ill with our modern knowledge of Central Africa or of that ferra 
incognita Central Thibet, their distances are vague and often incon- 
sistent, their bearings are seldom correct, and, to make confusion worse 
confounded, they were constantly confusing places which had similar 
names though distinct and distant from each other—a mistake ren- 
dered easy by the character in which their books were written, and which 
betrays itself constantly in the fact that hardly ever do two different 
authors spell the same name similarly. 
| Of all the geographers quoted in Sir H. Elliot's History of India 
bnt two mention on which side of the Indus the town of Aror was situated : 
J Al Masudi says that it was on the west bank of the Indus,¢ and Al Idrisi 
says that the Mihran runs to the west of Dur (Aror).~ The contra- 
diction here is apparent, not real, for strangely enough all the bear- 
ings given by Al Idrisi have been reversed,§ yet I cannot help thinking 

* Ancient India as deseribed by Ptolemy, &c., by J. W. McCrindle, M. A., M. R. 
A. B., London, Calcutta and Bombay 1885, p. 151. 

t Elliot's History of India, edited by Prof. Dowson, I, 23. 

{ Elliot, op, cit, I, 79. | 

§ Thus he places tho Persian Golf enst of the Delta of the Indus and Sewestan 
or Beistan, north of Turan, 
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that in this case his statement is really correct, thongh construetively 
wrong. In the extract from Al Istakhri it is merely stated that Alrur 
is situated ‘near the Mihran,’ but, in the map reproduced by Prof. 
Dowson* and extracted from the Askkálu-] Bilad (a copy of Ibn 
Haukul's work), Alrur is clearly placed on the east bank of the Indus, 
on the same side as Multan and the opposite side to Sadusan and 
Makran. This map is said to be very similar to that of Al Istakhri, as 
published by Moeller, and may be regarded as probably more trustworthy 
than the text, into which clerical errors are so easily introduced, 

But if the geographers can give us no definite informntion on this 
subject, we can at least obtain a fairly certain answer from the historians, 
for, in the Chachnama,+ it is stated that Chach set out from Alor and 
after many marches reached the fort of Pabiya “on the Biyah," after 
capturing this fort he crossed the Biyah, and, having passed the Ravi, 
reached Multan: the same itinerary is given for Muhammad Kasim’s 
later march over the same country both in the Chachnama and by Al 
Bilidori,t and it is certain that the passage of the Indus, had it been 
crossed, would not have been omitted by a chronicler who was careful to 
mention the much smaller rivers of the Bins and Ravi. In the case of 
Muhammad Kasim, the passage of the Indus at Nirun is recorded, but 
there is no record of his recrossing it before reaching Aror. 

This should be sufficient proof that the Eastern Narra has not been 
the bed of the Indus, at auy rate since the eighth century, but this 
opinion is so widely held and has been so supported by authority that 
it will not be amiss to bring forward still further evidence pointing in 
the same direction. 

The Arab geographer Al Idrisi places the head of the Delta, or the 
place where the first distributory is given off, at Kállári, ‘a hard day's 
journey’ of forty miles from Mansura. "The exact words of the trans- 
lation are “at Kálliri it divides—the principal branch runs towards 
Mansura, the other flows northwards (southwards) as far as Sharüsau 
it then turns westwards (eastwards) and rejoins the chief stream forming 
henceforward only one river. The Mibran passes on to Nirun and then 
flows into the sea."8 Further on it says, “ Kállári on the west (east) 
bank of the Mihran is a pretty town well fortified and is a busy trading 
place. Near it the Mihran separates into two branches; the largest 
runs towards the west (east) ns far as the vicinity of Mansuria which 
is on the west (enst?) bank; the other runs towards the north-west 

* Elliot's History of India, I, 32. 

+ Op. cit, I, 140, 

1 Op. cit., I, pp. 122 aud 202-3, 

5$ Elliot, op. cit., I, 78. : 
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. (south-east) then to the north (south) and then towards the west (east). 


Both unite at the distance of about twelve miles below Mansüria."* 
It will be noticed that the benrings in these two accounts do not agree, 
probably in the second case we should be satisfied with turning them 
three quarters of a semicircle, but even then they would not cot in, and 
in consequence the first set, which are more consistent, must be regard- 
ed as more nearly correct; any way it is clear that the river bifur- 
cated at a place called Kállári, forty miles or a ‘hard day's journey’ 


from Mansura, that ono branch flowed by Mansura, and that the two 


reunited below Mansura. 

At the conclusion of the second accoun®he says that from Kállári 
to Sharüsan is three days. I refer to this now as the statement is 
puzzling, but is due to the confusion of two places of very similar 
names, Kállári and Bállári, On Ibn Haukal’s map the town at the 
bifurcation of the river is called Ballari while Kalari is further north and 
at some distance from the river, In the text he says that Ibn and 
Lábri—which Prof. Dowson identifies with Amári and Kállári—are 
situated east of the Indus, but distant from it, Al Idrisi's two accounts 
are evidently from different sources, and it is probable that either he or 
his informant must have confused the Bállári, or Kállári, at the bifur- 
cation of the Indus with the other town of similar name situated to 
the east, which might well be three days distant from Seb wan. 

The first account too is somewhat difficult of understanding, for it 
is impossible to understand how, from any point one day's journey—even 
if it be one of four miles—from Mansura, a branch of the Indus could 
flow south to Sehwan. It is of course a physical impossibility that the 
Indus should have flowed auy distance northwards, and the general 
reversal of Al Idrisi’s bearings has already been referred to. No other 
authority makes this statement, and the map of Ibn Haukal places 
Sadüsan on the west bauk of the Indus above Bállári, where the river 
bifurcates ; this js altogether a more probable disposition, 

We have thus two authorities confirming each other that in the tenth 
or eleventh century the Indus or a branch of it flowed passed Sadüsan, 
which we may certainly identify with Sehwan, The Chachnima seems 
to shew that the same was the case in A. D. 713, for it says that, when 
Muhammad Kasim besieged Siwistan (Sehwan), the river “ Sindhu 
Rawal” flowed north of his camp.t There can be little doubt that 
this was either a bend or a branch of the Indus. 

= Jt is thus clearly proved that at any rate since the commencement 
of the eighth century of our era the Indus has flowed west of Aror and 
the range of hills running southwards, and that, though it is practically 


* Op. cit, 1, 79. * Elliot, op. cit, I, 159, 
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certain that the Indus, or one branch of it, must have at one time flowed 
through the gap near Aror, it is equally certain that nothing but the 
flood waters then or since have flowed eastwards past Aror to the Narra, 
and that for the Inst 1100 years at least the Indus flowed west of the low 
range of hills running southwards from Sukkur and Aror, The tract 
of country between these hills and the range to the west is on the map 
a simple network of deserted river channels, and it will be hopeless to 
attempt to determine with accuracy which of these was the river course 
at any one particular period. 


§ 4. Yet, though the "Eastern Narra is not a deserted bed of tho 
Indus, it seems probable that as late as the eleventh century it was 
occupied by a flowing river. My witnesses to prove this are, Ist, the 
Chachnama, and, 2nd, the Beglarnama, both translated in the first 
volume of Prof. Dowson's edition of Sir H. Elliot's History of India. 

When Mubammnad Kasim invaded Sindh, he sent his mangonels up 
the river to Niran, and, after receiving the submission of that place, he 
determined to go against Sehwan, and after its capture to '' recross the 
river "* and proceed against Dahir; from this it is evident that he must 
have crossed one of the main branches of the Indus, thus confirming 
other accounts which place Niran between the two main branches of 
the Indus. After the capture of Sehwan, he returned to Niran, where 
he crossed the Mihran by a bridge of boats, and went against Dahir ; 
after crossing the river and defeating Dahir's troops, whom they pursued 
‘as far ns the gates of Jham,' the Arab army marched on till it reached 
‘the fort of Bait,’ where an entrenched camp was formed. Muhammad 
Kasim then advanced towards Ráwar and came to a “ lake,” but, as this 
had to be crossed by a boat, it was probably a branch of the river; aftor 
crossing he advanced n day's march and came to “ Jewar on the banks of 
the Wadhawah (or according to another MS. Dadhawab").f After his 
defeat by Muhammad Kasim, Dahir took refuge in the fort of Rawar, 
which was but a day's march from ‘ Jewar on the Wadhawah,' and which 
seems itself to have been on the Wadhawah, for, among the administra- 
tive arrangements made by Muhammad Kasim before he marched north- 


wards, it is stated that he placed “ Nuba, son of Dáras, in the fort of 


Ráwar and directed him to hold the place fast and keep the boata ready. 


If uny boat coming up or down stream was loaded with men or arms of - 


war, he was to take and bring them to the fort of Ráwar."f From this 
it is evident that Ráwar was on a navigable stream, and it remains to 
identify this if possible. 


^ d =] xat 
Elphinstone has placed Ráwar on the Indus, but thia was clearly | 


* Elliot, op. cit., 1, 168. * Op. cit., I, 168. £ Op. cit., 1, 189. 
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not the case, for it was several marches east of the Indus, three halting 
places being mentioned in the Chachnama, and the context clearly shew- 
ing that these were separated by more than a single stage ; besides which 
the text says that, when it was known that Dahir had been killed 
“between the Mihran and the Wadhawah,” the chiefs and officers of the 
Rani “took refuge in the fort,” thus clearly shewing that, in the opi- 
nion of the writer of the chronicle, the Mihran and the Wadhawah were 
not one and the same river. This would perhaps be of little value if 
unsupported, but, on examining the latest maps of Sind, I find that the 
Narra can be traced northwards to Sahara in Lat. 27° 15, where it ends 
abruptly, that thence for twenty-three miles its conrso is obscured and 
obliterated by the deposit from the flood waters of the Indus : but, in 
Lat. 27° 25', Long. 69° 18', I find a deserted river channel, called on the 
map the “dry bed of the river Wundun," which is continuous with the 
dry bed of the Hákra, traceable through Bhawalpur and Bikanir. "This 
similarity of name certainly lends great support to the theory, originally 
started by the anonymous writer in the ‘ Calcutta Review,’ * that the 
Nárra is the old bed of the Hákra which till the thirteenth century 
pursued an independent course to the sea. ` 

Further evidence of the existence of another river besides the 
Indus in this region may be found in the Chachnama, where it is 
related that, on the way from Ráwar to Brahmanabad, Muhammad 
Kasim laid siege to the fort of Dhalila, and “when the besieged were 
much distressed * * * they sent out their families into the fort which 
faces the bridge, and they crossed the stream of the Naljak without the 
Musalmáns becoming aware of it." At daybreak they were pursued 
and overtaken as they were crossing over * the river” and “ those who 
had crossed previously fled to Hindustan through the country of 
Rámal and the sandy desert to the country of Sir, the chief of which 
country was named Deoraj" But far more important and convincing 
evidence is to be found in the Beglarnáma. It is there related that, 
after an embassy to Jessalmer, Khán-i-Zamán (the hero of the chroni- 
cle) went towards Nasrpur, and, in the course of his journey, it is inci- 
dentally mentioned that he crossed *the tank Sankra.f At Nasrpur, 
being pressed for money, he determined on a marauding expedition 
against the '*Sodhas at the village of Tarangchi." He set out and 
* crossed the waters of the Sánkra," and “ when Dida and Ghazi learnt 
that he had gone in that direction they rode after him ; " but these 
youths had forgotten to ask the permission of their parents, who rode 
after them hot haste and reached the Sánkra just as their sons were 


a Notea on the Lost River of the Indian Desert, Calcutta Review, LIX, 1—27. 
t Elliot, op. eat, l, 284. 
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crossing it; the latter, when they saw that their fathers had come 
after them, immediately “threw themselves into the stream, swam their 
horses over, and joined Khán-i-Zamán.''* 3 

The Sánkra here is evidently what we now call the Narra, and the 
name given is the same as Hákra or Sákra, which is applied to the dry 
bed of the lost river in Rajputana, while the mention of the horses 
swimming the river shews that this must have been of some depth, quite 
sufficient to be navigable for country boats, 

It seems then that, as late as the beginning of the eleventh century, 
the Eastern Narra was occupied by a considerable stream of water, and 
was known as the Hákra, Sákra, Wandan, Dahan, Wadhawah, Dadhawah, 
or Wahind. These names really resolve themselves into three. Hakra or 
Sákra is the name still applied to the dry river bed which can be traced 
through the Western desert, where the letter S is almost invariably 
changed to H. The next four are also one word, D und W being easily 
confounded in the character in which these chronicles were written, and 
the termination * wah ' simply meaning a stream. While the last appears 
to bea separate name which translated means the “river of Hind,” a 
name which appears of itself to separate this river from the Mihran, the 
“river of Sind” now known as the Indus. But I have already shewn 
that the Indus must have flowed west of Aror since the beginning of the 
eighth century, so that there is little difficulty in accepting the conclusion 
that the Eastern Narra marks the course of a dried up river which can be 
none other than that which the names applied to it indicate, the “ Lost 
River of the Indian Desert.” 

IL The Lost River of the Indian Desort—We lost sight of the dry 
bed of the old river Wandan in Lat. 28° 16’, Long. 70° 33'. Above this 
comes a stretch of sixty miles in which the river bed has either been 
completely obliterated by drifting sand or at any rate is not marked on 
the Revenue Survey maps of Bhawalpur, but in Lat. 28° 46', Long. 71? 
25' we again find a dry river bed which, under the varying names of 
Hakra, Sotra, Choya, &c. 
and the Sirsa district till it is lost near Tohdna in the Hissar district. 


Although the connection of these two dry river beds has not yet 


been traced (unless we may take a passaget in tho essay which has more 


than once been alluded to to mean that the writer had personally traced | 
the connection), there can be but littlo doubt that the two were originally |- 
continuous and are the sole remaining traces of that great river which, 
according to the traditions prevalent throughont the desert, once flowed 


through this now barren tract to the sea, or, rding to other accounts, 
to the Indus at Sukkur, | à E 
tiam o 4 Caletta Review, LIX; 17, TH). 
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* As regards the date of the final drying up of this river the only * 
evidence we have is the couplet, quoted by Col. Todd,* which says that 
the river dried up in the time of the Sodah prince Hamir. A prince of 
that name was contemporary with the Bhatti rajah Doosaj who nscended 
the throne of Jessalmer in A. D. 1044: there is no proof that this 
was the samo Hamir as ia referred to in the couplet, but we have already 
found that the latest mention of the Hákra or Sánkraf as a flowing 
/ river is about 1000 A. D., and that it is not mentioned in any con- 
4 temporary record of later date ; it is, consequently, possible that the two 
" Hamirs are one and tho same, and that the drying up of this lost river 
f took place some time during the eleventh century. 


9. We have next to decide from whence came the water that 
filled this river bed; the first hypothesis that may be mentioned is that 
of M. de Saint Martin. He considered that it was the Saraswati of the 
P Vedas whose course had been shortened to its present limits through a 
diminution of rainfall. This hypothesis is, however, untenable, for there 
b is no historic evidence of such an enormous climatic chango as this im- 
plies, nor could such au enormous rainfall on the Himalayas have existed 
during the human period without leaving its traces in the boulder de- 
posits of the streams whore these issue from the hills on to the plnins. 

Another theory, propounded by an anonymous writer in tho Cal- 
cutta Review,t is that the Hakra was originally oceupied by the Jumna 
or a branch of it. Whether it may ever have carried any of the waters 
of the Jumna, I will afterwards consider, bat it is certain that it could 
not have done so since the time of Manu, who mentions the Jumna as 
joining the Ganges at the modern city of Allahabad; and I have shewn 


that the Hakra was probably a flowing river at a later period than 
that. 

The third, and to me most probable, theory is that of the anonymous 
essayist§ whom I have already quoted several times and shall quote 
still oftener, and who supposes the Hakra to be the old bed of the Sutlej, 
which, previous to the thirteenth century, did not join the Beas, as it now 
does, but pursued an independent course to the sea. 

This hypothesis was warmly combated by another anonymous writer 
in the same periodical, and it will be convenient before passing on to 
the evidence in its favour to consider one argument which has been 










* Annals of Rajasthan ; a sketch of tho Indian Desert, chapter I. 

* These aro the same word, many of theso Western Hajputa being unable to 
pronounce the lottor 8. 

£ Culcutta Review, LX, 351, (1876). 

$ Ibid, LIX, pp. 1—27, (1874). } 
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urged against it by the writer just referred to, and again by Mr. Wilson 
in his final report on the settlement of tho Sirsa district, viz., that the 
Hakra is not large enough to have carried the waters of the Sullej. I 
will quote Mr. Wilson's own words: “ The Sotar is a well-defined valley, 
varying in width from three to six miles, of no great depth, and 
usually quite level from side to side, bnt distinctly marked off from 
the light-coloured loamy soil of the plain through which it passes by 
a clearly defined bank or sand-ridge on either side, and still more by 
its dark rich clay soil free from admixture of sand and producing a 
vegetation different in character from that of the surrounding country." 
7 * © “From the appearance of the Sotar valley and the numerous 
remains of towns and villages which stud its banks all the way to 
Bhawalpur,” it is evident that at one time it conveyed a much larger 
volume of water than at present, and probably was the channel of a 
perennial stream, But though it must have been, as it is now, the 
largest and most important, of all the drainage channels between the 
Sutlej and the Jumna, it can never have carried a river at all approach- 
ing in size to either of these two. The valley is too shallow and shews 
too few marks of violent flood action for this to have been the caso; 
and there is none of the river sand which would certainly have been 
left by such a stream. The soil is all rich alluvial clay, such as is now 
being annually deposited in the depressions which are specimens of 
those numerous pools which have given the Saraswati its name, ‘The 
river of Pools’; and there seems little doubt that the same action 
as now goes on, has been going on for centuries, and that the numerona 
mountain torrents of the Indo-Ganges watershed, fed, not by tho 
snows but by the rainfall of the Sub-Himalayan ranges, wandering 
over the prairie in many shallow channels, joined in the Sotra or 
Hakra valley and formed a considerable stream, at first perhaps peren- 
nial but afterwards becoming absorbed after a gradually shortening 
course, as the rainfall decreased over the lower Himalayan slopes, and 
as the spread of irrigation in the submontane tract intercepted more 
and more of the annual floods; and the comparatively feeble stream, 
cutting away all the prominency in its bed, deposited the silt in the 
depressions, and gradually filled its valley with a level layer of rich 
hard clay. The same process appears to be still going on, and the bed 
of the stream is gradually attaining one uniform slope throughout." 


ë Mr, Wilson had traced its course outside the Siren district on native author- 
ity into the Garrah near Bhawalpur. Actual survey has shewn that this informa- 

+ Final report of the Revision of the Settlement of the Sirsa District in the Pun- 
jub, by J. Wilson, Settlement Officer, Caleuttn, 1554. 
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I have «noted this passage as giving a clear statement of the nature of 
the- objection raised, vis., the shallowness of the channel and the differ- 
ence of its soil from the sandy silt found in the present bed of the Sut- 
lej, and at the same time describing the manner in which it is even now 
being filled up with an alluvium precisely similar to the existing soil, 
and different from the sandy silt of the present bed of the Sutlej, thus 
destroying the objection just urged so forcibly. There is no evidence 
1 of the progressive diminution of rainfall assumed by Mr. Wilson, but 
the other reason—the extension of irrigation—would certainly absorb an 
increasing proportion of the water, and may account for the fact that 
the waters of the Gaggar appear to have reached further down this 
. about the commencement of the present century than they now 
lo. 
Another objection which has been raised is, that the Sutlej flows in 
a depression below the level of the plain over which the Sotar pursues 
its course, and that neither it nor any of the dry river channels, to be 
mentioned further on, which communicate with it havo been traced into 
-~ connexion with the Sutlej. As regards the first, this is a common cha- 
racteristie of all the rivers of the Indo-Gangetic plain, and it is certain 
that, as long as the present conditions existed, it would be impossible for 
any great changes in their courses to take place. But it is equally 
certain that, when these plains were being formed, the rivers must have 
wandered over them in channels raised above the general level of the 
surface, and were consequently liable to constant change of course, and 
that the present configuration is due to a change of conditions, from 
one of deposition to one of erosion by tho rivers, the exact date or cause 
of which has not been established. 
With regard to the second objection, it implies an ignorance of tho 
conditions under which rivers flowing over an alluvial plain may chango 
their course. In such cases rivers flow in places in a single well-defined 
| deep channel, but in others they spread out over a shallow ill-defined 
* bed or even split up into several distinct channels; it is at such places 
ns this thnt a river is liable to break nway into lower ground on either 
side, the shallow channel becomes obliterated and gradually merges into 
the general level of the plain, but lower down, where tho river flowed 
in a deeper and better defined channel, the dry bed remains distinguish- 
able and marks the former presence of the river. 


§ 3. We must now consider the historic-evidence in favour of or 
against the supposition that there have been extensive changes in the 
course of the Sutlej during the historic period. 

In the Vedas, the Sutlej is several times mentioned under the name 
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of Satadru, but only in one case is it mentioned or supposed to be * 
mentioned in connection with the Beas, and that is the 33rd hymn of the 
3rd Mandala, where the confluence of the Chutudri and the Vipas is 
referred to; there are, however, some points in the description which 
render it open to doubt whether this refers to the confluence of the Sutlej 
and Beas, and, moreover, it would not prove that the Sutlej did not 
pursue an independent course at a subsequent period, unless we could 
also prove that the present configuration of the ground, the distinction 
of Khadir and Bhangar, of strath and upland, existed in Vedic times. 

Coming to a later period, we do not find the Sutlej mentioned by 
any of the classic historians or geographers. In Arrian's Annbasis there 
is no mention of the Sutlej, though all the rivers, from the Indus to the 
Beas, are mentioned, and, in the description of his voyage down the 
Jhelum and Indus, we find the statement that * these four large and 
navigable streams at last discharge their waters into the Indus, though 
they do not preserve their individual names until that time. The 
Hydaspes falling into the Akesines loses its name there, the Akesines 
takes in the Hydraotes and also the Hyphasis, and retains its name . 
until it falls'into the Indus."* Here not only is there no mention of 
the Sutlej, but the special mention of four rivers shews that thero was 
no information extant of the existence of a fifth large river. 

In the “Indica” of Arrian some other rivers or streams are men- 
tioned ; it is there stated that the *' Hydraotes, flowing from the domi- 
nions of the Kambistholi, falls into the Akesines after receiving the 
Hyphasis in its passage through the Astryabai as well as the Saranges 
from the Kekians and the Neudros from the Attakenoi.”t 

Ptolemy, however, mentions a river Zaradros which he makes to 
receive the Bibasis (Beas) much in the same place as the junction takes 
place at present, and furthermore he makes it preserve its name right 
tothe Indus. He also makes the Bidaspes (Jhelum) preserve its name 

. till it*joins the Zaradros, although it receives first the Sandabal (Chandra- 
bagha or Chenab) and then the Adris (Ravi). With the exception of a 
few slight peculiarities of nomenclature, this is practically the same 
arrangement as obtains at the present day, if we may regard the Zaradros 
as the Satadru or Sutlej of modern times; and when we find the great- 
est of the classical geographers agreeing so closely with our modern 
maps, we may well begin to doubt whether there has been any great 
change in the course of any of the rivers since his time. ip? 
Ptolemy, however, gives one peculiar piece of geography which , 
must not be passed over without notice; in latitude 29° 30’, or about i 
| è Anabasis, LVI, CXIV. d 
l - t Indica, cap. IV, MoOrindlo’s Translation, p. 190. 4 
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thirty miles south of the junction of the combined rivers, he places a 
e divarication of the Indus towards Mt. Ouindion” and the *'sourco 
of the divarieation " in Lat. 27*, Long. 127°, This, allowing for tho 
vagaries of Ptolemy's geography, would agree fairly well with tho 
commencement of the Sotar, and it may be noticed that many mapa 
Wadah profess to shew the ancient geography of India make the 

Neudrus" follow the course of the Sotar for some way nnd join 
the Indus about where Ptolemy places this divarication. It is not neces- 
sary here to enter into a discussion of the exact menning of that extra- 
ordinary phrase of Ptolemy's '6 jj yj ris éxrporjs," for it is evident that 
in this matter he was given to a looseness of language, or an inaccuracy 
of information, which led him to confuse together affluents and effluents, 
tributaries and distributaries.* 

After Ptolemy, a long night fell upon our knowledge of India, and, 
when, with the advent of the Arab invaders, the dawn again begins to 
lift, we find much that is with difficulty reconcileable with Ptolemy’s 
account. We have firstly the marches of Chach and Muhammad Kasim 
from Aror to Multan, in both of which the “ Biyas” is the first river 
crossed after leaving Arore, thus ignoring the “ divarication towards 
Mount Ouindion" of Ptolemy ; but a far more noteworthy fact is that, 
throughout the chronicles translated in the first two volumes of Sir 
H. Elliot's History of India, the name “Biyah” is invariably applied 
to the combined Beas and Sutlej rivers. It is needless for me to give 
instances in detail, for they are numerous, and many of them have 
already been quoted by the anonymous reviewer so frequently referred 
toc The only mention of the Sutlej by any of the historians that 
I can find is in the description of one of Mahmud's campaigns, whero 
he is said to have crossed the Sihun (Indus), Jelam Chandraha, Ubra 
(Ravi), Bah (Beas) and Satladur (Sutlej) ; but, as it is also stated that 
all the rivers bear along with them great stones, he must clearly have 
crossed them near the foot of the hills, and consequently above any 
possible confluence of the Sutlej and Beas. Col. Tod, in his Annals of 
Rajputana, mentions that the same nomenclature is found in the native 
annals of the state of Jessalmer,f which formerly embraced the whole 
of what is now Bhawalpür and Sind east of the Indus as far south as 
Arore, | 

So peculiar a nomenclature as this of the greater river losing its 


è Ancient India as described by Ptolemy, by J. W, McCrindle, M. A., M. R. A. S. 
London, Calentta and Bombay, 1885, pp. 91 to 95. 

f Calcutta Review, LIX, p. 11 et. seq. 

f Annals and Antiquities of Rajasthan, footnote to chapter V of the Annals of 
Jessalmer, 
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name in the lesser, where there is no specinl sanctity attached to 
the Intter, can only be explained on the supposition that the Sutlej 
originally pursued an independent course, that it afterwards joined the 
Beas, and that the united rivers below their junction, retained the name 
which had originally been applied to only one, in this case to the lesser 
of the two. 

Another indication that the Sutlej was not originally a tributary 
of the Indus is the existence of the word Panjnad as an old name of 
the Indus. This nomenclature is mentioned by Tod as occurring in the 
annals of Jessalmer* and by the Arab geographer Al Biruni, who, 
writing in the eighteenth century, says that the Siud after passing Audar, 
(Aror) bears the name of Mihran, and adds, “In the same way as 
at this place they call the collected rivers ‘ Panjnad,’ so the rivers 
flowing from the northern side of these same mountains when they 
unite near Turmnz and form the river Balkh (Oxus) are called the 
seven rivers.” At the present day this term Panjnad is unknown as 
a name for the Indus, the corresponding name at present being Satnad, 
while Panjnad is confined to the Chenab below the confluence of the 
other rivers of the Punjab, and it seems incredible that so inappropriate 
a name could ever have been applied had the courses of the rivers been 
similar to what they now are. 

These facts point to the conclusion that the Sutlej was not always 
a tributary of the Indus, but may have pursued an independent course 
at any rate toa point much below the junction of the other four rivers, 
and if this supposition is correct, the natural conclusion is that the Sotar, 
Hakra, or Wahind marks its ancient course through the Western desert. 


& 4. Tt remains to be seen how far the physical configuration of the 
ground supports this supposition. As I have already said, the dry bed 
of the Sotar can be traced as far as Tohana in the Hissar district, where, 
as is shewn by the disposition of the minor drainage that issues from 
the outer Himalayas between the Jumna, the point of junction of the 
two grent fans of the Jumna and Sutlej respectively is situnted. Under 
there circumstances it may have derived its waters originally from either 
the Jumna or the Sutlej or both. i l 

But the Sotar is by no means the only dry river channel in thia 
region. Between it and the Sutlej there are no less than four other dry 
river channels, all of which, if any trust may be placed in maps, vary 
from one to three miles in width, and all of them directly or indirectly 
join the Sotar. These channels are not marked, on any map 1 hiiva gens 

* Annals and Antiquities of Rajasthan, footnote to chapter I of the Annals of 
Jessalmer. 
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above where they onter the Sirsa district, but they can all be traced inte 
communication with each other or with the Sotar. The most easterly of 
these ia known as the Wah, and joins the Sotar fifteen miles from Bhatner ; 
the other three are all known as Naiwal ; the easternmost of these enters 
the Sotar near the ancient fortress of Bhatner, while the two westerly 
Naiwals, after uniting in Lat. 29° 53’, Long. 73° 53’, appear to join the 
Sotar at Wullur, As I have said, these channels are not marked on any 
map to the north of the limits of the Sirsa district, but, according to the 
writer in the Calcutta Review, the easternmost Naiwal was traced 
northwards, during the preliminary survey for the Sirhind canal, to 
Chumkour, ten miles from Rupar, the point where the Sutlej leaves the 
hills, The next of the Naiwals enters the Sotar at Wullur near the 
boundary of Bikanir and Bhawnlpür, and has been traced upwards as far 
as the ancient fortress of Bhattinda, and, in the settlement report of the 
Ludianah district, there is a reference to an old river bed which may be 
traced from Muchewara to near Talwandi (fifty miles north-east of 
Bhattinda) and thence onward to the south-west; in all probability 
these are continuous, The most western of these Naiwala may be 
traced upwards past Abohar and Marot, and is said to be clearly defined 
at the village of Urkara, twenty miles south-west of Ludianah and half © 
that distance from the present course of the Sutlej.* 

None of the maps mark more than a single dry river channel as 
entering the Sotar from the east, and, on the most recent large-scale 
maps of the Sirsa district, this is not marked as recognizable in the 
same manner as the Sotar and the Naiwals; from this we may conclude 
that it has probably been deserted for a longer period than the latter. 
This channel is known as the Chitang or Chitrang, and, on the engraved 
thirty-two miles to an inch map of India, is con jecturally continued, till it 
joins the lower end ot the drainage channel which derives its name from 
Feroz Sháb, who converted it into a canal by introducing the waters 
of the Jumna. 

Tt will be seen from this that the old channels connecting the Sotar 
with the Sutlej are both more numerous and more recent than the 
solitary one, of any importance, which leads towards the Jumna, and we 
may conclude that, at any rate in the latest stage of ita history, this lost 
river of the Indian Desert was the Sutlej. 

I may add, though it cannot be regarded as evidence of much 
value, that the traditions of the district declare that these channels were 
in turn the bed of tho Sutlej river.t 

® Caleutta Review, LIX, 6. 

+ Calcutta. Review, LIX, 6. On the revenne survey mapa of Bhawalpür the 


words ‘old bed of the Sutlej " are printed from south to north along tho boundary 
of Bhawalpür, in the neighbourhood of Wullur. 
à 














340 R. D. Oldham— On probable Changes in the Geography — [No. 4, 


8 5. We have now seen that a dry river bed can be traced, practically 
continnously, from Tohana in tho Hissar district to the Eastern Narra 
in Sind. Wo find that the drying up of this river cannot be due to 
diminished rainfall, nnd that we must consequently look to either the 
Butlej or the Jumna for its supply ; and, as the latter of these has been 
known to flow in its present course from the time of Manu downwards, 
while tradition and history alike point to tho lost river having flowed 
nt a much later date than this, we are perforce compelled to look to 
the Sutlej. We have seen that the supposed mention of the confluence 
of the Sutlej and Bias in the Vedas is not conclusive; that, though 
Ptolemy seems to take the former river into the latter much as is now 
the case, yet, when we come to the time of the Arab invaders of Indin, 
we find a peculiar nomenclature of the river, which points to the con- 
clusion that the Sutlej eau then only recently have become a tributary 
of the Bias and so of the Indus; and, moreover, we find a number of dry 
river channels, all of which lead from within a few miles of the present 
channel of the Sutlej, and ultimately join the dry bed of the lost river. 
Taking all these points into consideration, we may well conclude that 
this Lost River of the Indian Desert was none other than the Sutlej, 
and that it was lost when that river turned westwards to join tho Bins. 

Ill, The Saraswati of the Vedas. Probably the most difficult of 
all these problems relating to the rivers of Northern India is the 
persistent reference, in the Vedas, to the Saraswati as a large and 
important river. It is impossible to suppose that rational beings would 
bavo selected the insignificant streamlet, now known by that name, 
whose bed contains no water for a large portion of the year, to associate 
it on equal terms with the rivers of the Panjab and the Indus, still less 
to exalt it above them all, to describe it as “chief and purest of 
rivers flowing from the mountains to the sea", or as “undermining 
its banks with mighty and impetuous waves.” The only conclusion 
open to us is, then, either that there has been some great change in 
the rivers of this region, or that the Saraswati of the Vedas has no 
connection with tho insignificant streamlet which we now call by that 
name.* ; 

Tho latter of these two is the opinion adopted by Mr. E. Thomast 


in an essay on tho rivers of the Vedas. According to him, a part of the 


ancient Aryans, after leaving their native conntry at the head waters of 
the Oxus, remained for some time in the valley of the Helmund, refer- 
ences to which were incorporated in their sacred bymns. After a while 


© I havo already shown that this chango cannot be dao to diminution of 
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they were again compelled to migrate, and, on reaching tho Punjab, 
tried to revive the seven rivers of their original home; unfortunately, 
however, there were only six large rivers, but tho Saraswati being & 
stream that lost itself in the lake or tank of Kurukshetra reminded 
them in a manner of the Saraswati they bad left behind them, the 
namo was transferred to it, and thus the seventh river was found. Iu 
favour of this hypothesis may be mentioned the fact that, in the Zend, 
the Helmund is called the Haraquaiti, a word identical with the Sans- 


krit Saraswati, according to the recognised rules of transliteration, but i 


there is little else that can be produced in favour of this highly ingenious 
but far-fetched hypothesis. It implies an almost incredible degree of 
childishness in the ancient Aryans to suppose that they would confuse 
together n petty streamlet and a large, navigable river simply for the 
reason that the one ended in a large lake, while the other flowed into a 
tank or jhil, 


§ 2. Rejecting the ingenious explanation of Mr. Thomas, there is no 
alternative but a considerable change in the hydrography of the region. 
We may at once dismiss all suggestions of any possible change in the 
number or position of the large rivers within the limits of the Himalayan 
region; and, as all the rivers of the Panjab are accounted for, we need 
only consider whether the Jumna, or a portion of its waters, flowing in 
a channel different from the present one, may not have been the Saras- 
wnti of the Vedas. 

The configuration of the ground west of the high bank of the 
Jumna is that of a very broad and gently sloping cone; this is clearly 
shewn by the general directions of the minor watercourses west of the 
Jumna, which, as a glance at a sufficiently large scale map will shew, 
radiate from the point where the Jumna leaves the hills. This feature 
can only have been produced by the Jumna itself, like the Sutlej, though 
now flowing in a depression below the general level of the plains on 
either side, having once flowed over their surface. The Jumna must, 
consequently, during the period which geologists call recent, have 
flowed sometimes into the Ganges and sometimes through the Punjab ; 


‘but it is not possible for geology pure and simple to give tho exact date 


at which the Jumna last changed its course. 

Two of these now minor drainage channels, the present Sarsuti and 
the Chitang, are continuous with the Sotar, and dio out after approaching 
within a few miles of the old high bank of the Jumna; and it is not 
impossible that one or the other may mark approximately the course of 
the Jumna, or Saraswati, of the Vedic poriod. 

In this connection, a coincidence may be mentioned which is per- 
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haps germane; when, about the commencement of the century, the 
Brahmaputra, a sacred river like the Saraswati, broke away from its 
old course and flowed west of the Madhopur jungle to join the Ganges, 
the new channel thus formed was immediately christened the Jamuna, a 
name it retains to this day, while the old channel now deserted by the 
main stream is stil known as the Brahmnputra. Possibly, a similar 
explanation may be assigned to the name of the Jumna, which, originally 
known ns the Saraswati, struck outa new course for itself during the 
Vedic period and, doing so, acquired a new name. If this be so, the 
native tradition that the old Saraswati joins the Ganges at Allahabad is, 
unwittingly, a true statement of fact. 

The most weighty, and indeed almost the only, argument that can 
be urged against this hypothesis must be derived from the mention of 
both the Saraswati and the Jumna in the Vedas, and even in the same 
verse of the same hymn. It may have been, however, that the Jumnn, 
after leaving the hills, divided its waters, as the Diyung does even now 
in Assam, and that the portion which flowed to the Punjab was known 
as the Saraswati, while that which joined the Ganges was called the 
Yamuna. Possibly this was the hydrography of the country when the 
Aryans entered India, but the nnme Yamuna seems to indicate that the 
easterly flow of the Jumna was established subsequently to their arrival ; 
the silence of the Vedie hymns on this point is not an objection of 
importance, for the geographical references they contain are few and far 
between, almost invariably incidental, and seldom go beyond the mere 
mention of a name. 

The above is confessedly but an hypothesis, and is probably in- 
capable of proof or disproof, yet it is one which has been proposed by 
Mr. Fergusson, who, if not a Vedic scholar, was, at any rate, a careful 
observer of the mode of action of rivers, and whose essay on the dolta of 
the Ganges is still the standard authority on the physiography of rivers 
flowing through alluvial plains. If not true, it is at least a possible 
explanation of the difficulty whose solution is by no means a matter of 
purely antiquarian interest, for, if the explanation I have put forward is 
the true one, it is evident that the present distinction between bhangar 
and khadir has originated since the Aryan immigration, nnd, as it is 

hardly probable that there has been a sufficient change of level since 
then to üccount for the erosion by the rivers which has taken place, we 
must suppose it to be due to the extension of cultivation in the hilla, 
which, by causing the rain to flow more quickly off the hill-sides, hos 
augmented the violence, and consequently the erosive power, of the 
rivers when in flood, and thus caused them to lower their channels into 
the plains over which they flowed. 


© 
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§ 3. It may perhaps be thought that there is some inconsistency in 
thus claiming the Sotar first as an old course of the Sutlejand then of the 
Jumna, but this is apparent, not real, for, as I have pointed out, the Sotar 
tukes its rise where the fans of these two rivers meet, and must, as long 
as they were building up the deposits they are now excavating, have 
constantly been receiving a supply of water from one or other of the 

two. It so happens that the last change of course of both rivers, 
) previous to that change of condition which led to their excavating the 
existing depressed channels, took the one into the Beas, the other inte 
the Ganges, aud a dry bed is all that remains of what was once a large 
river flowing through a fertile land. 


Conclusion.—I have now shewn that we may take it as proved that 
there huve been great changes in the hydrography of the Punjab and 
Sind within the recent period of geology, that there are abundant indi- 
cations, not amounting to proof, that these changes have taken place 
within the historic period, and that the most important of them, by 

*- - which a large tract of once fertile country has been converted into 
desert, appears to have taken place after several centuries of the Chris- 
tian era had sped. It is hopeless to expect an authoritative settlement 
of the question; the physical conditions cannot be said to favour tho 
idea, but they are far from being inconsistent with so recent a drying up 
of the “ Lost River of the Indian Desert.” 





XIX.—List of the Lepidopterous Insects collected in Cachar by Mr. J. 
Woop-Mason, Part Il,—Ruoratocera.—By J. Woop-Masos, Officiat- 
ing Superintendent of the Indian Museum, and Professor of 
Comparative Anatomy and Zoology in the Medical College, Calcutta ; 
and L. pe Nicg'vitie, F. E. S. 


[Received and Read November 2nd, 1886.] 
* (With Plates XV—XVIIL.) 


Only one short paper on the Rhopalocera of Cachar has hitherto 

appeared. It is by Mr. A. G. Butler, and it was published in the Trans- 

i actions of the Entomological Society of London for 1879. In it but 57 
E species are recorded, of which four are described as new to science, 
namely, Saflpinz grantii (which appears to be nothing more than one of 

the almost innumerable slight variations of Euplea klugii), Mycalesis 
a lurida (which is in all probability a seasonal form of M, perseus or a 
form transitional from the one to the other seasonal form of that species), 
Lycena (Zizera) squalida (to which the same remark applies, mutatis 
mutandis), and Neptis cacharica, which has not since been recognized 
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by any entomologist, and nothing identifiable with which has been ob- 
tained by Mr. Wood-Mason. 

From the Independent State of Manipur, which bounds Cachar on 
the east and is separated therefrom by a range of lofty and precipitous 
mountains, Mr. Butler bas recorded (Ann. & Mag. Nat. Hist, 5th 
series, vol. xvi, p. 298, 1885) 114 species, many being described as new, 
and many being from the hills, while all, save a few from Nemotha (a 
trigonometrical peak 3,634 feet high at the extreme south of the high- 
lands of the district), of those enumerated and described in the follow- 
ing pages were caught in the lowlands of Cachar on either side of a line 
running nearly directly north and south from the peak just mentioned to 
Rupacherra close to the Lushai frontier, between 25° l' and 24° 24’ 
north latitude and between 92° 40’ and 92° 52' cast longitude, approx- 
imately, chiefly in the forests of Sileuri, Durgakuna, Dhurmkhall, Sildubi, 
lrangmara, the Doarband-pass, Hasooria or Lalla Mookh, and Rupacherra 
between the Barak River and the Lushai frontier, and at Dooloo and 
Subong north of the Barak near the foot of the N. Cachar Hills. 

247 species were obtained, affording a good indication of the rich- 
ness of the region in insect life; but large though this number is—the 
largest probably that has as yet been published for any portion of India 
of equal extent—there is little doubt that it might be increased by at least 
a hundred by an enthusiastic collector stationed in the district for a few 
years. | 

The collection, which was formed between March 26th and October 
4th, is remarkable for its richness in species of the fnmily Hesperiidae ; no 
less than 53 distinct species of this interesting group having been obtained, 

This paper was written in 1881, but its appearance in print has been 
delayed till now by Mr. Wood-Mason’s absence from India on furlough 


and official engagements and by the preparation of the plates, which have 


only just been completed. 

For an admirable account of the physical features and meteorology 
of the lovely district of Cachar the reader is referred to the graphic pages 
of ‘A Statistical Account of Assam ' by Sir W. W. Hunter.® 


Suborder RHOPALOCERA. 


Family Nymphalide. 
Subfamily DaNAIN X. 
1. Dasais (Tirumala) LIMNIACE. 
Papilio limniace, Cramer, Pap. Ex., vol. i, pl. lix, figs. D, E, male (1776). — 
Common in Cacbar, as elsewhere, in April, May, and June. 
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2. Dawars (Tirumala) BSEPTENTRIONIA. ‘ 
D. septentrionis, Butler, Ent. Month. Mag., vol. xi, p. 163 (1874). 
Common in Cachar; specimens also taken on Nemotha Peak at 
3,300 feet elevation. This species has n more restricted range than D. 
limniace. 


3. Dawais (Limnas) CHRYSIPPUS. » 
Papilio chrysippus, Linnmus, Syat. Nat., ed. x, p. 471, n. 81 (1758). 
An ubiquitous insect throughout India. s 


4. DaNai8 (Salatura) GENUTIA. 
Papilio genutia, Cramer, Pap. Ex., vol. iii, pl. cevi, figs. C. D, mate (1779). 


A common species, but less wide-spread than D. chrysippus, and 
occurs with it at all seasons. 


5. Dawais (Parantica) MELANOIDES. 
Parantica melanoides, Moore, Proc. Zool. Soc. Lond., 1883, p. 247, n. 1. 


Common in Cachar from April to June, and taken on Nemotha in 
September and October. 


6. Dawars (Caduga) wRELANEUS. 
Papilio melaneus, Cramer, Pap. Ex., vol, i, pl. xxx, fig. D (1775). 


A single male on Nemotha, 2nd October. 


7. EurLCA (Penoa) ALCATHOE. 
Danais alcathoe, Godart, Eno. Méth., vol. ix, p. 178, n. 6 (1819). 
Common in Cachar in May and June. This species has a restricted 
range, being confined to Assam and Burma, and giving place in the Malay 
Peninsula to E. limborgii, E. menetriesit, and E. pinwilli, 


8. EurLcA (Trepsichrois) LINNÆI. 
Treprichrois linnai, Moore, Proc. Zool. Soc. Lond., 1883, p. 286, n. 1, pls. xxix, 
fig. 4, female; xxx, fig. 1, male; Euplea midamus, Linnmus, auctorum. 

Common in Cachar and on Nemotha. Mr. A. G. Butler (Ann. & 
Mag. Nat. Hist., 5th series, vol. xvi, p. 300, n. 9, 1885), records Trepsi- 
chrois van-deventeri, Forbes (* Wanderings of a Naturalist," p. 274, 1885, 
from Cachar (Assam), Malacca, and Sumatra) from “near Assam." We 
have examined large series of E. linnei from many localities in the wide 
distributional area of that species, extending from the Kulu valley in 
the west to Sibsagar in the east of the Himalayan range, through Burma, 
to the Malay Peninsula, but we have not succeeded in detecting the 
presence of any differences of greater yalue than those which are 
exhibited by the individuals of every animal and vegetable species 
whatsoever. Even Mr. Moore, who described E. linn, failed to observe 
the specific differences that Mr. Forbes has detailed in describing bis 
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species, as he gives all the localities for E. linnæi that Mr. Forbes gives 
for E. van-deventert. The description as a distinct species of a slight 
variety, if it is even that in this instance, of a well-known, common, and 
wide-spread species is, in our opinion, very much to be deprecated. 


9. Eupima (Danisepa) RHADAMANTIUS. 


Papilio radamanthus, Fabricius, Ent. Syst, vol. iii, pt. i, p. 42, n. 127, male 
(1793). 

Common in Cachar from April to August. It occurs to the eastwards 
as far as Nepal at any rate; it is replaced in Burma and to the south- 
wards by the closely allied E. diocletianus. The female is much rarer 
than the male, three specimens only having been obtained; as a rule in 
ihis genus the sexes are of abont equally common occurrence. 

Mr. Wood-Mason notes that “the eversible caudal rosettes of the 
males are finely vanilla-scented.” 


10, Evupr@a (Pademma) Kiva. 


E. kIugis, Moore, Horsfield and Moore, Cat. Lep. Mua, E. I. C., vol. i, p. 130, n. 258 
(1857) ; and in Anderson's Anat. and Zool. Researches, p. 922 (1878). 


Five males 6th and 7th April, five females 5th to 7th April, four 
males 18th May to 10th June, four females Ist to 21st June, in tho 
station of Silchar and the forests around. 

The Indian Museum, Calcutta, also possesses specimens from Sylhet, 
and others obtained in Burma by the Yunan Expedition, the latter 
identified by Mr. Moore. 

The blue shot in some of the Cachar specimens is very deep and 
brilliant, and extends in the forewing to the marginal series of dots, in 
others it is far less deep and vivid (in which cases it is more violet than 
blue) and less extensive, only reaching to rather less than midway 
between the end of the cell and the submarginal series of spots; in 
some specimens, indeed, it is hardly more developed than in examples of 
E. kollari, Felder, from Calcutta, and from them these latter can hardly 
be distinguished. In some specimens the marginal series of dots on the 
forewing is complete to the apex, in others it is obsolete towards the apex, 


and, in two specimens taken in Upper Burma by the Yunan Expedition, - 


it is altogether absent. So with the submarginal series of spots: the 
full complement is eight, but in some examples this number is reduced to 


four on the apical half: the spota are also equally variable in shape and- 
colour, some nre small and round, others larger and oval, while others 


again are produced into elongated streaks: sometimes they are almost - 
entirely violet, at others they are white-centred, and at others lastly they —— 


are almost entirely white. In some specimens there is no discal serios of 
in others there are as many as five, the one in the 
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In the hindwing, the same inconstancy obtains in the two series of 
spots on the margin: in some specimens both are as prominent and as 
complete as in South China specimens of E. alopia, Godart, between which 
condition of completeness and the defect of all but two or three apical 
spots of the inner series there is every gradation in both sexes. One of 
the female varicties has been described by Mr. Butler as E. grantii,* from 
Cachar, but, as the above remarks show, E. klugii ia one of the most 
variable of butterflies, so much so that some specimens of it are almost 
if not quite indistinguishable from some specimens of E. kollari, while its 
extremes are so very distinct that the one is brilliantly shot with blue, 
and the other exhibits only a trace of thia interference colour in certain 
lights, The underside is quite as variable as the upper, and, in a single 
Upper Burma female, there is a prominent violet-white spot in the 
discoidal cell of the forewing, visible above and below. 

Following the principles of division adopted by Mr. Moore in his 
* Monograph of Limnaina and Eupleina,'t we could make almost as 
many species as there are specimens in it out of our large series captured 
in Cachar under cireumstances that leave no room for doubt that we have 
to do with a number of individuals of a single variable species. We 
have, therefore, abandoned the attempt to split up our specimens into the 
several species discriminated by Mr. Moore in the Pademma group. 


ll. Ecurrnca (Pademma) ERICHSONI. 
E. erichsonii, Felder, Reise]Novara, Lep., vol. ii, p. 324, n. 444 (1865) ; E. crassa, 
Butler, Proc. Zool. Soc. Lond., 1866, p. 278, n. 31. 
One female 6th April. This specimen has the submarginal spots on 
the upperside of the forewing reduced to five large ones at the apex, and 
the blue gloss confined to the dark base of the wings. 


12. Eurnca (Jsamia) ROGENHOFERI. 


E. rogenhoferi, Felder, Roise Novara, Lep., vol. ii, p. $25, n. 446 (1865) ; E. splen- 
dens, Butler, Proc. Zool. Soc. Lond., 1866, p. 272, n. 9. 


Three males and a female, from April to June. 


13. Evrima (Stictoplea) BINOTATA. | 

Btictoplza binotata, Butler, Journ. Linn. Soc, Zoology, vol. xiv, p. 302, n. 7 
(1875). 

Two pairs taken in May and June. Mr. Moore (Proc. Zool. Soc. 
Lond., 1883, pp. 319, 320) records two “ new species " of this group 
from Cuachar. From the descriptions they must be very close to E. bino- 
tata, which itself is probably inseparable from E. hopei, Felder, 
® Trans. Ent, Soc. Lond., 1879, p. 2. + Proo. Zool. Soc. Lond., 1883, p. 201. 
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Subfamily Sarymiw x. 
14. ANADERBIS HIMACHALA. 


Afycalesís ? himachala, Moore, Horsfield and Moore, Cat, Lep. Mas. E. I. C., 
vol. i, p. 234, n. 503 (1857). 


Numerous specimens of both species, May, July, and August, This 
is a butterfly that occurs only in thick forests, very seldom venturing out 
into the sun, and even then never far from the shelter of large trees. 


15. Mxuycearrs:s (Virapa) ANAXIAS, 
M. anazías, Hewitson, Ex. Butt, vol. iii, Mycalesis pl. iv, figs. 25, 26, male (1862), 
One male near Silcuri, 9th August, and another on Nemotha, 24th 
September. 
16. MicarLrsis (Orsotriena) MEDUS. 
Papilio medus, Fabricius, Syst. Ent., p. 458, n. 198 (1776). 
Numerous specimens of both sexes taken between 26th May and 
9th August, that is to say, during the rainy season, 
17. Mycatesis (Orsotrimna) RUNEKA. 
M. runeka, Moore, Horsfield and Moore, Cnt, Lep, Mus, E. I. C., vol. i, p. 234, 


„n. 601 (1857). 


Four males only from 3rd to 5th April, that is to say, at the end of 
the dry season. It is almost certainly but a seasonal form of M. medus. 


18. MicarrEsis (Calysisme) nLASIUS, 
Papilio blasius, Fabricins, Ent. Syst., Suppl., p. 426, n, 488-9 (1798). 


Eleven males and a female around Silcuri between 27th May and” — 


2Bth June. 
19. Mycarests (Calysisme) PERSEUS, | 
Papitio perseus, Fabricius, Syst. Ent., p. 488, n. 199 (1775). 


Two males only near Silcharon 3rd April, This is almost certainly 


but a cold and'dry season form of M. blasius.* 
20, Mmcarrsis (Calysisme) MINEUS. 
Papilio mineus, Linnwus, Syst, Nat., od. x, p. 471, n. 84 (1768). 


enty-five males and seventeen females in Sileuri and the fo esta 
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and dry season form (M. indistans and M. wisala, Moore) was obtained 
in Silchar on 3rd April. Tho latter form must swarm in its season jnst 
d we have above given evidence that the wet season generation doos in 
1158 sonson, 





21. Mycavesis (Pachama) svaveovens, Pl. XVI, Fig. 1, $- 
M. suaveolens, W.-M. & do N., in Butt. of India, vol. i, p. 125, n. 103 (1893). 


d. Wings above and below dark sepia, fringed with ashy-white. 
Urrersipe. Forewing with the costal and outer margins regularly arched ; 
with a narrow and very indistinct light brownish discal band extending, 
parallel to the outer margin, from the subcostal nervure to the first 
median nervule ; with two velvety-black, white-pupilled ocelli encircled 
by a slender iris of ochreous-brown of almost the same shade ns, but 
more distinctly expressed thau, the discal band ; with the first of these 
ocelli the smaller, triple (having a minute white-pupilled ocellule ran 
together with it at either end), and so placed that its pupil lies in the 
fold between the discoidal nervules ; with the second ocellus much the 
larger, circular, and placed in the middle of the first median interspace, 
whence it extends a short distance into the two adjoining interspaces ; 
and with two obsolete anteciliary pale lines. Jfindwing above with a 
single perfect and slightly elongated ocellus in the first median inter- 
space, the bounding nervules of which it does not reach; with a minute 
rudimentary ocellus on the fold of the discoidal interspace on one side 
only; aud with the anteciliary pale lines more distinct than in the fore- 
wing. UNDERSIDE darker and more richly coloured, but not striated ; 
with a narrow cretaceons-white common diseal band extending from 
the subcostal nervure in the forewing to the submedian mervare in the 
hindwing, where it runs into the inner of the two pale anteciliary lines, 
which, equally distinet in both wings, are somewhat coarser in the fore- 
wing; and with a third palo line following the onter configuration of 
the ocelli. Forewing ocellated as above. H indwing with seven ocelli 
arranged in two decreasing series, the first of which consists of four 
slightly decreasing ocelli, and the second, of three more rapidly decreas- 
ing ones, of which the first corresponds to the one visible above, but is 
larger, so extending beyond the limits of its interspace on both sides 
as to touch the second, which is united to the third or anal. Antenna 
nbove concolorous with the wings and body, below lighter and indis- 

annulated, becoming orange towards the black orange-tipped 
‘club. Cilia ashy-white throughout. 
Exranse, d, 25 inches. 
Has.—Cachar and Sikkim. 
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A single specimen was taken on Nemotha (T. S.), N. Cachar, at an 
elevation of 3,500 feet, in September. 

Mr. Wood-Mason notes: “ The scent-glands and fans, which are 
much as in M. malsara, Moore, emitted a powerful and delicious odour 
resembling that of vanilla for some hours after the death of tho insect." 

Nearest allied to Mycalesis mestra (Hewitson, Ex. Butt., vol. iii, 
Mycalesis pl. i, figs. 2, 3, female, 1862, from Bhutan, Assam, and the Khasi 
Hills), from the figure of which it differs, above, in having three sub- 
apical conjugated ocelli and the discal band less distinct in the forewing, 


and only one subanal ocellus in the hindwing, instead of two, as in M. 


mestra; and, below, in having the ground unstriated throughout, one 
posterior ocellus instead of two in the forewing, and an additional ocellus 
in the middle of the ocellated band in the hindwing. 

Mr. Otto Möller has taken a few specimens of this beautiful species 
in May in Sikkim at about 3,000 feet elevation, 

The female is rather larger and paler than the male, but does not 
differ in markings. 

22. Myrcaresis (Kabanda) MALSARIDA. 

M. malsarida, Butler, Cat. Diurn. Lep. B. M., Satyridw, p. 134, n. 27, pl. iii, 
fig. 14 (1868). 

One male on Nemotha, 21st September. It agrees equally well with 
the description of M. khasiana, Moore (Proc. Zool. Soc. Lond., 1874, 
p. 566, from the Khasia Hills), the only other species in Mr. Moore's 
genus Kabanda (Trans. Ent. Soc. Lond., 1880, p. 168), except that the 
ocelli on the underside are not “ minute." In the original description of 
M. khasiana no reference is made to M. malsarida, nor is it possible from 
the description alone of the former to tell in what, if any, other respects, 
besides the single character mentioned above, it differs from the latter. 


23. NEORINA CRISHNA. 
Cyllo crishna, Westwood, Gen. Diurn. Lop., vol. ii, p. 361, n. 9, note, d' (1851). 
Seven males, Nemotha, 12th September to 4th October. 
24. LETHE EUROPA. 
Papilio europa, Fabricius, Syst. Ent., p. 500, n. 247 (1775). 

Several specimens around Silehar in the forests, one female on 
Nemotha. —J 
25. LETHE ROHRIA. "- 
Popitio rohria, Fabricius, Mant. Ins., vol. ii, p. 46, n. 446 (1787). | 
A few specimens from forests in Silchar in August, two from 
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cious vanilla-like scent,” 


26, ORINOMA DAMARIS, 


O. damaris, Gray, Lep. Ins. Nepal, p. 14, pl. vii, figa. 2, 2a (1845). 
One male Nemotha, 4th October. 


27. YrrHIMA PHILOMELA. 
Papilio philomela, Johanssen, Aman. Acad., vol. vi, p. 404, n. 60 (1764). 


Abundant from April to September, obtained on Nemotha in 
October, The specimens shew great variation in the size of the ocelli on 
the underside, and there is often an additional seventh ocellus between, 
and sometimes confounded with, the two anterior pairs of ocelli on the 
hindwing. None of them, however, exhibit the markings of the cold 


and dry season form which Mr. Butler has described under the name of 
Y. marihallii. 


2B. YrPTHIMA NEWARA. 

Yphthima newara, Moore, Proc, Zool. Soc. Lond., 1874, p. 567. 

Three males and one female in forests near Sileuri on May 18th, 
one male on July 28th. Mr. Butler (Ann. & Mag. of Nat. Hist., fifth 
series, vol. XVI, p. 302, n. 18, 1885) records from Manipur, Y. narada, 
Kollar, a species confined to the N.-W. Himalayas so far as we are 
aware. 















20. EPTHIMA HUEBNERI. 
Y. hübneri, Kirby, Syn. Cat, Diurn. Lep., p. 95, n. 18 (1871). 
Some hundreds of specimens were taken exhibiting, as nsual, great 
variation in the ocellated markings; amongst which werea few of tho 
cold and dry season form, Y. howra, Moore. 


80. ERiTES FALCIPENNIS, Pl. XVI, Fig. 2, £. 
E. falcipennis, W.-M. & de N., in Butt. of India, vol. i, p. 237, n. 230 (1583). 


4$. Nearest allied to E. angularis, Moore,” but differs from that 
species in the urrenstpe being dark fuliginous throughout, in the 
forewing being distinctly falcate, and in the ocellus being round and 
prominently white-pupilled, with a very narrow pale iris. Hindwing 
with the discal fascia and series of blind ocelli hardly defined by 


-~ * Erites angularis, Moore, Proc. Zool. Soc. Loud., 1878, p. 825, g, from Upper 
"Tenasserim | and Distant, Rhop. Malay., p. 46, pl. v, fig. 3, d', from Perak. 


Lepidoptera of Cachar. [5 0. o 
“The males of this specios," Mr. Wood-Mason notes, “emit a deli- ^ E 
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$ ochreous, the outer margin less waved, especially at the third median à 
nervule, where in E. angularis the wing is produced into a short tail, 
and the marginal lines obsolete. Unprrsipr. All the markings duller 
and less ochreous, Forewing with a small circular central pure white 
i pupil to the posterior ocellus, not a large, nacreous, and eccentric oval 
one, ns in E. angularis; and the iris narrow. On the hindwing the ocelli 
are small, the two discal fascim wider and deeper ochreous. The strim 
on both wings are shorter and more crowded, forming on the hindwing a 1 
submarginal purplish band. 
ExrawsE : Z1 to 23 inches. 
One male in the forests near Sileuri on 6th August, and another 
male on Nemotha on 25th September. 


Sl. MeLANITIS LEDA. 


Papilio leda, Linnmus, Syst. Nat, ed. x, p. 474, n. 102 (1758); P. ismene, 
Cramer, Pap. Ex., vol. i, pl. xxvi, figs. A, B (1775); Melanitis determinata, Butler, 
Ent. Month. Mag., vol. xxi, p. 246 (1885). | 

One male and two females Silchar, 3rd—5th April, and one male d 

Silcuri, 27th May, of the cold and dry season form (true M. ismene) ; 
nine males and seven females, Silcuri and around, 27th May—9th July, 3 
and two males, Subong, 26th and 29th August, of the rains form (M. leda, R 
auctorum). 


Subfamily ELYMNINÆ. 


f 32. ELYMNIAS UNDULARIS. 
Papilio wndularis, Drury, Ill. Ex. Ins., vol. ii, pl. x, figs. 1, 2, male (1773). 
Twenty-seven males and two females were captured in the foresta 
around Silcuri between 14th April and 6th August, most common in June 


and July. 
Mr. Wood-Mason notes that “ the males emit a strong odour resem- 


bling vanilla, and the females are scentless.” E 









33. ELYMNIAS LEUCOCTMA. 4 


Biblia leucocyma, Godart, Enc. Méth., vol. ix, p. 326, n. 3 (1819), 
Three males, Silcuri, 21st Junc—4th July. 











. 94. Droris PATNA. | 
(— 7Melanitis patna, Westwood, Gen. Diurn. Lop., vol. ii, p. 405, n. 6, mote, pl. xviii, 
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Subfamily Monrimm xm. 


95. AMATHUSIA PORTHKEUS. 
A. portheus, Felder, Reise Novara, Lep, vol. iii, p. 461, n. 780 (1807). 
Two males from the forests around Silcuri, 8rd and 5th August, and 
one female from Rupacherra in the Hylacandy subdivision, where it 
was obtained by Mr. Chalmers, by whom it was generously presented to 
Mr. Wood-Mason. One male forewing was also picked up near Sileuri. 
36. DiscoPHORA TULLIA, 
Papilio tullia, Cramer, Pap. Ex., vol. i, pl. lxxxi, figa. A, B, female (1775). 
Thirty-one males and four females in the forests around Silcuri 
between llth May and 25th August, 
37. Ewnisre EUTHYMIUS, Pl. XV, Fig. 1, 4. 
Adolías euthymíus, Doubleday, Ann, and Mag. of Nat. Hist, vol xvi, p. 179 


(1845) ; Enispe tessellata, Moore, Proc. Zool. Soc, Lond., 1883, p. 521. 


One male, 8th September, on Nemothn, agrees exactly with the 
description of E. fessellata from Nepal and Sikkim. The type speci- 
men of E. euthymius was from the Himalaya Mountains, to which locali- 
iy Sylhot and Assam were added in the ‘Genera,’ E. euthymius is, judg- 
ing from the specimens in the Indian Museum, Caloutta, an eminently 
variable species, whose variations are in no way related either to locality 
or to geographical range, so that even the term {local race" cannot 
be applied to the extreme dark form named Æ. tessellata by Mr. Moore, 
and here figured. 


38. ‘THAUMANTIS DIORES. 
T. diores, Donbleday, Ann. and Mag. of Nat, Hist., vol. xvi, p. 234 (1845). 

To males, 6th September, and one female, 2nd October, on Nemo- 
E Mr. Wood-Mason notes that ** the scent-fans of the male are vanilla- 
scented,” 

89. STICHÓPATHALMA CAMADEVA. 
Thaumantis camadeva, Westwood, Cab, Or. Ent., p. 9, pl. iv (1845). 
Very common in the month of May in the forests near Silcuri 


(Irangmara), forty males and three females haying been taken between 
the 7th and 20th, on which latter date, as enough females had already 


‘heen obtained for examination in the fresh state and for the zoological col- 


lection, the collector Motiram was told to catch no more specimens. Two 
wore males were, however, subsequently brought in on 6th and 21st July. 
“The gland," Mr. Wood-Mason notes, “covered by n patch of 
modified scales and by an erectile whisp of hairs on each hindwing in the 
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male, secretes a fluid that gives out a pleasant odour distinct from, but so 
1 1 faint as barely to be perceptible in the presence of, a much stronger odour 
(resembling that of sable fresh from the furrier's shop) which is common 
to the two sexes." 


Subfamily NYuPHALIN X. 


40. ERGOLIS MERIONE. I3 
Papilio merione, Cramer, Pap. Ex., vol. ii, pl. cxliv, figs. G, H (1777). (s 
Numerous specimens of both sexes obtained in the station of Silchar 1 
and at, and in the neighbourhood of, Silcuri between 3rd April and 3rd 
August. E | 


41. ERGOLIS ARIADNE, 
Papilio ariadne, Linnmus, Syst. Nat., ed. xii, vol. i, pt. 2, p. 778, n. 170 (1767). 
Twenty-four males and nine females nt, and in the neighbourhood 
of, Silcuri and at Doloo between 9th June and 26th August. 
49. EvniPUS HALITHEESES. 4 
E. halitherses, Donbleday and Hewitson, Gen, Diurn. Lep., vol. ii, p. 293, n. 1, 
pl. xli, fig. 2, male (1550). 
Five males at Doloo, Silenri, and neighbouring forests, and in | 
Hasooria from 20th May to 25th August. - i 
43. ATELLA SINHA. 
Terinos sinha, Kollar, Hügel'a Kaschmir, vol. iv, pt. 2, p. 438, n. 1 (1848). 
A male and a female in Sileuri, 18th May, two males on Nemotha, 
Bth and 10th September. '" C 
44.  ATELLA PHALANTA. 
Papilio phalanta, Drury, Ill. Ex. Ins., vol. i, pl. xxi, figs. 1, 2 (1770). 
One male in the forest near Silcuri on 28th J uly. 
. 45. Crrmosta CYANE. 
p | Papilio cyane, Drary, Ill. Ex. Ins., vol. i, pl. iv, fig. 1, female (1770). 
Fifty-nine males and twenty-four females in the forests near Silcuri 
between 3rd May and 5th August. * 
46. Oxtnosta DIBLIS, 
Papilio biblis, Drnry, IIl. Ex. Ins., vol. i, pl. iv, fig. 2, male (1770). 


-~ "Three males and three females in forests near Sileuri, 12th May. to 
— a male and a female on Nemotha, 21st Beptemberand áth 
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47. OYNTHIA EROTA. 
Papilio erota, Fabricius, Ent. Byst., vol. iii, pt. 1, p. 76, n. 237 (1793). 


Twelve males and a female in forests near Bileuri between 10th 
June and 8th August, two males on Nemotha, Bth and 28th September. 


48. Precis IPHITA. 
Papilio iphita, Cramer, Pap. Ex., vol. iii, pl. ecix, figs. C, D (1779). 
Twenty-nine males and three females in and around Sileuri, 8rd 
April to 30th July. 
49. JUNONIA ASTERIE. 
Papilio asterie, Linnans, Syst. Nat., ed. x, p. 472, n. 90 (1758). 


Twenty-two males and three females in the forests around Silcuri, 
and in the station of Silchar, between 9th June and 26th August. 


50. JUNONIA ALMANA. 
Papilio almana, Linnmmus, Syst. Nat., ed. x, p. 472, n. 89 (1758). 


A single male in the forests near Silchar on 3rd April. There is 
fot the smallest doubt that this and the preceding species are seasonal © 
forms of one species; the dates of capture in this instance show this 
most clearly. We have kept them separate, however, as the fact that 
they are one species cannot be said to be proved till the one form has 
been bred from eggs laid by the other. 


51. JuNONIA ATLITES. 
— Papilio atlites, Linnmus, Cent. Ins., p. 24, n. 72 (1763). 
Ten males and two females in Silcuri and around, 20th May to 20th 
July. a 
52. JUNONIA LEMONTAS, 
Papilio lemonias, Linnmus, Syst. Nat., od. x, p. 473, n. 93 (1768). 
Common in Silcuri and neighbourhood. 


53. JUNONIA HIERTA. 
Papilio hierta, Fabricius, Ent. Syst., Suppl, p. 424, n. 281-2 (1798). 
One pair, forest near Silchar on 9th June. 


54. JuNONIA ORITIHTIA. 
Papilio orithya, Linnmus, Syst. Nat., ed, x, p. 473, n. 94 (1758). 


A singlo male in the forests near Silchar on 29th July. 
46 ^ 
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55. NEPTIS HORDONIA. 


Papilio hordonia, Stoll in Suppl. Cramer, Pap. Ex., vol. v, pl. xxxiii, figs. 4, 4 D 
(1790). 


Thirteen males and four females in forest near Silcuri between 19th 


May and 8th August. 


56. NEPTIS KUHASA. 


N. kuhasa, de Nicéville, Journ. A. S. B., vol. ly, pt. 2, p. 250, n. 2, pl. xi, fig. 12, 
male (1586). 
d$. UrrrnsmrpE. Both wings black with orange markings, Forewing 
with a broad discoidal streak bounded behind by the median nervure, 
obscurely separated from the large triangular spot beyond by two fino 
black lines ; a broad subapical patch well-separated from a rather less 
broad discal one, which reaches the inner margin, and is strongly con- 
stricted nt the first median nervule; a prominent submarginal somewhat 
lunate band, with a very obscure and fine pale marginal line. Hindwing 
with a broad straight even discal band, anda similar but narrower 
(about one-third the width) submarginal band; marginal line as in the 
forewing. Uwspersipr. Both wings with the ground-colour much paler, 


.and the bands also paler, ochreons rather than orange. Forewing marked 


as above. Hindwing with an additional ochreous band at the base of 
the costal margin, the discal and submarginal bands broader with the 
band of the ground-colour between them hence narrower, the outer 
margin broadly fuscous, bearing a prominent ochreous line. FEMALE, both 
wings slightly paler. Forewing with the apex less produced. UPPERSIDE. 
Hindwing with the discal band narrower, the submarginal band wider 
than in the male. Uxpersiıpe with the same differences as the upper. 

Exranse: d,19; 9,20 inches. 

Differs from Upper Tenasserim specimens of N, sattanga, in both 
sexes, in the submarginal band of the upperside being narrower, tho 
band of the ground-colour between the discal and submarginal ochreous 
bands on the underside twice as wide, and the outer margin broadly 
fuscous, bearing a prominent ochreous line, in the hindwing. In 
N. sattanga, the margin is equally broadly ochreous inwardly bounded 
by a narrow black line, the extreme margin being defined by a very fine 
black line. " 

One male on 29th July, and two females on Bth August at Irang- 
mara. 

57. NEPTIS RADHA. 


N. radha, Moore, Horsfield and Moore, Cat. Lep. Mus. E. I. O., vol. i, p. 166, 
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58, NEPTIS MARITA, 

N. harita, Moore, Proc. Zool. Soc, Lond., 1874, p. 571, pl. Ixvi, fig. B. 

Three males taken in forests around Silcuri between 13th July and 
2nd August. It is decidedly n rare species. Mr. Distant considers 
N. harita to be a variety of N. vikasi (Rhop. Malay., p. 444, n. 5a, 
Z pl. xliii, fig. 8, 1886), and so it may be, but, as it is readily distin- 
t guishable, so far as the specimens before us are concerned, wo have 
thought it best to keep it separate from that species. 


59. NEPTIS VARMONMA. 
, N. varmona, Moore, Proc. Zool. Soc. Lond., 1872, p. 661. 


Eighteen males and seven females in forests around Silchar between 
3rd April and 14th July, and two males, Dooloo, on 25th August. It 
is probable that some of the specimens included under this name are 
really nearer to tho next species, for itis by no means easy to draw the 
line between tho two. 

x 60. NEPTIS KAMARUPA. 
N. kamarupa, Moore, Proo. Zool. Soc. Lond., 1874, p. 570. 
* Four males, Silchar, from 3rd to 7th April There is bnt little 
doubt that N. kamarupa is the cold and dry season form of N. varmona, 
and íhat many other seasonal forms of the latter widespread, common, 
and variable species have been described as distinct. 
4 61. NEPTIS SOMA. 
| N. soma, Moore, Proc. Zool. Soc. Lond., 1838, p. 9, n. 17, pl. xlix, fig. 6. 
. 7 One male on llth, and one female on 20th July, in forests near 
l Sileuri. 
62. Nepris SUSRUTA. 
N. susruta, Moore, Proc. Zool. Soc. Lond., 1872, p. 563, pl. xxxii, fig. 4. 
Five males between 6th April and 28th July, and six females 
— between 3rd April and 4th July, in forests around Silchar. 
63. NEPTIS OPHIANA. 
N. ophiana, Moore, Proc. Zool. Soc. Lond., 1872, p. 561. 
One male taken near Silchar on 7th April. 
64. Nerris JUNDAN. 
E -— N. jumbah, Mooro, Horsfield and Moore, Cat. Lep. Mus. E. I. C., vol. i, p. 167, 
- m. 845, pl. iva, fig. 6 (1857). 
Two males, Silcuri, on 20th June and 2nd July. 
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65. CinnnocnnRoa AORIS, 


Cirrochroa aoris, Donbloday and Howitson, Gen. Diurn. Lop, vol. i, p. 158, n. 1, 
pl. xxi, fig. 2, male (1848). 


* One male on Nemotha on 12th September. 


66. CIERHOCHROA MITHILA. 
Oirrochroa mithila, Moore, Proc. Zool. Boc. Lond., 1872, p. 558. 


Twenty-seven males and nine females, Sileuri and neighbouring 
forests and Rupacherra, between 3rd May and 10th August, also two 
males on Nemotha, 12th September and 2nd October. 


67. STIBOCHIONA XICEA. 


Adolias nícea, Gray, Lop. Ins. Nepal, p. 13, pl. xii, fig. 1 (1840). 
One female, Subong, 26th August. 


68. HXPOLIMNAS BOLINA, 
Papilio bolina, Linnmna, Syst. Nat., od. x, p. 479, n. 124 (1758), 

Numerons specimens of both sexes in the station of Silchar, in 
and around Sileuri, and at Lalla Mookh, between 5th April and 12th 
August, 

69. PENTHEMA LISARDA. 

Diadema lisarda, Doubleday, Ann. and Mag. of Nat. Hist., vol. xvi, p. 233 (1845). 

Thirty-four males and one female in the forests near Sileuri from 
llth July to 13th August, and one male at the foot of the North Cachar 
Hills on 29th August. 

70. PARTHENOS GAMBEISIUS. 
Papilio gambrisius, Fabricias, Mant. Ins., vol. ii, p. 12, n. 113 (1787). 


Nineteen males and seventeen females at and around Silcuri between 
Srd May and Sth August. 


71. NEUROÓSIGMA SIVA. 


Adolias siva, Westwood, Gen. Diurn. Lep, vol. ii, p. 291, n. 18 (1850). 
Three richly-coloured males on Nemotha, 8th and 10th September. 


72. LEBADEA ISMENE. 


Limenitis ismene, Doubleday and Hewiteon, Gen. Diurn. Lep., vol. ii, p. 276, 
n. 10, pl. xxxiv, fig. 2 (1850). 


Two males on 6th and 21st July, and one female on 10th August, 
in forest near BSileuri. | 
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73. LIMENITIS AUSTENIA. 
Lebadea austenia, Moore, Proc. Zool. Soc. Lond., 1872, p. 560, pl. axxii, fig. 1. 
A pair taken on Nemotha on 12th September. 


74. LaIMENITIS DARAXA. 


L. darara, Donbloday and Hewitson, Gen, Diurn, Lep., vol. ii, p. 276, n. 11, pl. 
xxxiv, fig. 4 (1850). 


One male near Sileuri on 28th June, another on Nemotha on 12th 
Beptember. 
75. LiwrENITIS (Moduza) PROCRIS. 
Papilio procris, Cramer, Pap. Ex., vol. ii, pl. ovi, figs. E, F (1777). 


Nine males and one female at and around Sileuri between 9th May 
and Bth August, and a female on Nemotha on 21st September. 


76. ATHYMA PERIUS. 


Papilio perius, Linnus, Syst. Nat., ed. x, p. 471, n. 79 (1768); A. leucotho8, 
Linus, auctorum. 


Twenty-four males and eleven females at Dooloo, Subong, Silcuri 
and around, and the station of Silchar, between 5th April and lst 
September. 

77. ATHYMA ASURA. 
A. asura, Moore, Horsfield and Moore, Cat. Lep. Mus. E. I. C., vol. i, p. 171, n. 
850, pL va, fig. 1 (1857). 
| Three males at Irangmara between 18th and 30th July. 
78. ATHYMA PRAVARA. 
A. pravara, Mooro, Horafield and Moore, Cat. Lep. Mus, E. I, C., vol. i, p. 173, 


m. 854, pl. va, fig. 4 (1857). 


Two males at Irangmara on 18th July. 


79. ATHYMA SELENOPHORA. 
7 : Kollar, Hügel's Kaschmir, vol. iv, pt. 2, p. 426, n. 1, pl. vii, 
ER ide Case); düyma — Moore, Proc. Zool, Soc. Lond., 1858, p. 12, 
n, 9, pl. 1, fig. 2, female. 

Three males from forest near Sileuri, 21st to 25th July. "There is 
not the emallest doubt that the A. bahula of Moore is the female of this 
species. The female of the allied A. zeroca, Moore. (a male of which from 
‘Sikkim is here figured on Pl. XVI, Fig. 6), differs from its male in 

exactly tho same way us does that of A. sclenophgra from its male. 
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80. ATHYMA INARINA. 


A, inarina, Butler, Ann. and Mag. of Nat. Hist, fifth serios, vol. xvi, p. 304, 
n. 87 (1885); A. inara, Doubleday and Hewiteon, auctorum. 


Six males and four females at Dooloo and in forest near Sileuri 
between 9th June and 25th August. 


Bl. SYMPH#DRA DIRTEA. 

Papilio dirtea, Fabricius, Ent. Syst., vol. iii, pt. 1, p. 59, n. 184 (1793). 

Nineteen males between 6th July nnd 13th August, four females, 
23rd July to 6th August, in forests around Silcuri; also six males and 
one female on Nemotha between 10th and 4th October. 

82, SYMPHADRA CYANIPARDUS. 
S. cyanipardus, Butler, Proc. Zool. Soc. Lond., 1868, p. 613, n. 4. 
Two males in forests around Silcuri on Sth and 8th August. 


83. EvTHALIA LEPIDEA. 


Adolias lepidea, Butler, Ann. and Mag. of Nat. Hist., fourth series, vol. i, p. 71 
(1868). 


.Very numerous specimens in the forests around Silcuri between 
14th April and 13th August. 


84. ErvrHALIA TELCHINIA. 


.. Adolias telchinia, Ménétriés, Cat, Mus. Pet., Lep., vol. ii, p. 120, n. 1262, pl. ix, 
fig. 3, male (1857); A. aphidas, Hewitsou, Ex. Butt., vol. iii, Adolias pl. ii, fig. 8, 
female (1862). 


One male on Nemotha, 28th September. 


B5. EUTHALIA APPIADES. 


Adolias appiades, Ménétriés, Cat. Mns. Pet., Lep., vol. ii, p. 120, n. 1263, pl. iz, 


fig. 4, male (1857) ; A. sedeva, Moore, Trans. Ent. Soc. Lond., new series, vol. v, 
p. 68, n. 10, pl. iv, fig. 3, female (1859). 

As in Sikkim at low elevations, so in Cachar, this is one of the very 
commonest butterflies, and was met with between 3rd May and 13th 
Augustin the forests around Sileuri, both sexes being nearly equally 
prevalent. The form which Mr. Moore = and figures as sedeva 

is the one which occurs in Cachar. - 


86. Evrnara JAuwNU, Pl. XVI, Fig. 5, 9. 
-Adolias jahnu, Moore, Horafield and Moore, Cat. Lop. Mus. E. I. C., vol. i, 


p. 192, 192, n. 387, female (1857) ; A. sananda, Moore, Trans, Ent, Soc. Lond., new sories, 
doge, PU 
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Two males, Irangmara, 2ud and 3rd, one female, Irangmara, 13th 
August, and another, Durgakuna, 28th April. The female of this 
species* not having been figured from a typical specimen by Mr. Moore, 
is refigured here. 


87. EUTHALIA KESAVA. 

Adolias kesava, Moore, Trans. Ent, Soc. Loni., new serios, vol. v, p. 67, n. 9, 
pl. iii, fig. 5, male and female (1859); Euthalia phemius, Staudinger, Ex. Schmett., 
pL liv, 9 only (1885). 

Two males and two females between 18th July and 10th August in 
forests around Silcuri. 


88, NEUuTHALIA GARUDA. 


Adolias garuda, Moore, Horsfield and Moore, Cat. Lep. Mus. E. I. C., vol. i, 
P. 186, n. 374, pl. vi, figs. 2, larva ; 2a, pupa (1857). 
Sixty-two males and twenty females in forests around Silcuri be- 
tween 29th May and 12th August. 


BO. EUTHALIA PIIEMIUS. 


JItanus phemius, Doubleday and Hewitson, Gen. Diurn. Lep., vol. ii, pl. xli, fig. 4, 
male (1850); Adolias eancara, Moore, Horsfield and Moore, Cat, Lop. Mus. E. I, C, 
vol. i, p. 195, n. 394, female (1857) ; Euthalia phemius, Staudinger, Ex. Schmett., 
pl. liv, d only (1885). 

One female, Irangmara, 8th August. Mr. Moore continues to con- 
sider E. phemius and E. sancara as distinct species, though every one wo 
have met who knows these insects in the field unhesitatingly places tho 
two together under the former name ns the opposite sexes of one. He 
admits, however, that the specimens he had described as the opposite 
sexes of his species were both of the female sex. The two were united 
as the opposite sexes of one species on structural grounds alone in 1881 
by Mr. Wood-Mason, whose conclusion was subsequently confirmed by 
the field observations of Mr. de Nicéville and others. 


90, Evrnania gama, Pl. XVI, Figs. 4, 4 ; 3, 9. 
Adolias jama, Felder, Reise Novara, Lep., vol. iii, p. 431, n. 690 (1867). 


A single female was obtained on Nemotha on 12th September, and 
is here figured. At the same time. we have figured a male specimen 


-from the Naga Hills in the collection of the Indian Museum, Calcutta, 


It has nothing whatever to do with either sex of the EutAalia 


described and figured by Mr. Distant under the same name (Rhop. 





Malay., p- 119, n. 4, pls. xiv, fig. 8, d ; xv, fig. 4, (1883). 
© A. jahnu, Moore, Trans. Ent. Soc. Lond, new series, vol v, p. 74, u. 24, 


pl vii, fig. 1, female (1559). E 
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91. EvuTHALIA LUBENTINA. 
Papilio tubentina, Cramer, Pap. Ex., vol. ii, pl. clv, figs. C, D, femate (1777). 
One male, Sileuri, 27th June. 


02. EUTHALIA ANOSIA. 


Adolias anosia, Moore, Horsfield and Moore, Cat. Lep. Mus. E. I. O, vol. i, 
p. 187, n. 376 (1857). 


One female at Irangmara on 12th July, another seen, alis extensis, on 
the wall of a room in the bungalow at Lalla Mookh in June, presenting 
the appearance of a leaf overgrown by a fangus, and one male on 
Nemotha on 12th September. 


93. PYRAMEIS CARDUI. 
Papilio cardui, Linnwna, Syst. Nat., ed. x, p. 475, n. 107 (1758). 
A single male in forest near Silcuri on 19th July. 


O4, SYMMRENTHIA HIPPOCLUS. 
Papilio hippoclus, Cramer, Pap. Ex., vol. iii, pl. coxx, figs. C, D, male (1779). 
One male, Dooloo, 25th August. 
05. SyYMBRENTHIA HYPSELIS. 


Vanessa hypeelis, Godart, Enc. Méth., vol. ix, Suppl., p. 818 (1823). 
One male on Nemotha, 28th September. 


96. HHINOPALPA FULYA. 
R. fulva, Felder, Wion. Ent. Monatsch., vol. iv, p. 399, n. 21 (1860). 





Nine males in forests near Sileuri from 5th May to 10th August. 


The inner edge of the black band on the outer margin of the forewing 

on the upperside i is straight in the Cachar specimens; in R. polynice, 

Cramer, it is well-curved. The two species are very doubtfully distinct. 
97. DOLESCHALLIA. 'POLIBETE. 

Papilio polibete, Cramer, Pap. Ex., vol. iii, pl. coxxxiv, figa. D, E 779). 


| i se id — 7th to 22nd June. Seen on 
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⸗ 99. CuanaxEs (Dulepis) ATHAMAS. 
Papilio athamas, Drury, Ill, Ex. Ins., vol. i, p. 5, pl. ii, fig. 4 (1770). 


Four males, obtained in forests around Silcuri between lOth Juno 
and 13th August. 


100. Cnanmaxrs (Dulepis) ABJA. 
C. arja, Felder, Reise Novara, Lep., vol. iii, p. 438, n. 713 (1867). 

One male, Irangmara, 8th August. Four male specimens of what 
appears to be a variety of C. arja were obtained, from 28th to dist Juno 
and on 3rd August, in the forests around Sileuri. They differ from tho 
typical form in always having a single small subapical spot only in the 
forewing, the discal band narrow ('25 of an inch in width at the inner 
margin of the forewing), the ground-colour very deep indigo-blue on 
the upperside, and all the markings richer and darker on the underside. 


101. CHARAXES FABIUS. 
Papilio fabius, Fabricius, Sp. Ins., vol. ii, p. 12, n. 47 (1781). 
Seen in September in Silchar, where it was obtained on a previous 
occasion by one of the Museum collectors. 


102. CHaraxes (Haridra) MARMAX. 
C. marmaz, Westwood, Cab. Or. Ent., p. 43, pl. xxi, male and female (1848). 
. Five males in forests in and around Sileuri between 6th June and 
20th July. 





















103.* Cuanaxes (Haridra) LUNAWARA. 
|. C. lunascara, Butler, Lep. Ex., p. 99, n. 6, pl xxxvii, fig. 2, male and female 
(1872). 
—— Two males, 6th and 13th July. 
104. Cyanaxes (Haridra) CORAX. 
C. corax, Felder, Reiso Novara, Lop., vol. iii, p. 444, n. 724 (1867). 
Numerous males obtained between 10th June and 10th August, 
- enly two of which agree exactly with the description of this species, the 
rest being transitional to C. hieraz, Felder. 
105. Craraxes (Haridra) JALINDER. 
kG: jalinder, Butler, Lop. Ex., p. 08, n. 4, pl. xxxvii, fig. 4, male and female 
One male, Dhurmkhal, 31st June, and one on Nemotha, 10th Sep- 
= tember, agree fairly well with Butler's description and figure of this 
species, though differing infer se. 
| 47 
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106, Cnanmaxres (Haridra) nixpia, 
C. hindia, Butler, Lep. Ex., p. 09, n. 5, pl. xxxvii, fig. 6, male and female (1872). 


Nine males between 14th June and 20th Angnst in forest nround 
Sileuri. They differ considerably from one another, no two being ex- 
actly alike; nor does any one of them agree minutely with Mr. Butler's 
figure of this species. 


Family Lemoniidæ, 
Subfamily NruEOnnx x. 
107. ZEMEROS PHLEGYAS. 
Papilio flegyas, Cramer, Pap. Ex., vol. iii, pl. celxxx, figs. E, F (1780). 


Fifteen specimens of both sexes obtained in the forests around 
Sileuri between 20th May and Sth August. 


Family Lycenide. 
108. PaiHALIA P MALAYA, 
Lycena malaya, Horsficld, Cat. Lop. E. I. Co, p. 70, n. 4 (1828). 


One male, Irangmara, 18th July. This specimen possesses tails, 
going therefore into Mr. Moore's genus Pathalia ; and it is entirely black 
on the upperside. A complete gradation can be made from this black 
form to one with the white area on the upperside of both wings more 
extensive than the black ground-colour, which latter form has been 
described by Mr. Moore as P. albidisca. In Mr. Moore's genus Megisba, 
which has no tails, the same variation occurs: M. thwaitesi from Ceylon 
has a small patch of white on the upperside of the forewing only, M. 
sikkima is entirely black, but there are other specimens from Sikkim 
which have the white area above of greater extent than the black. The 
type of M. sikkima is in the Indian Museum, Calcutta, nnd has tails; 
so perhaps Mr. Moore does not consider the presence or absenco of the 
tails to be of generic consequence. He has also named for the Indian 
Museum, Caleutta, some Andaman specimens of this group with tails 
" Megisba thwaitesi," still further showing that he considers the tails of 
no importance. In this we quite agree with him, but would carry the 
matter still further and treat Pathalia malaya, P. albidisca, Megisba 
thwailesi, and M. sikkima as ono variable tailed or tailless species. 


109. QCunzgTIS P SARONIS. 
OC. saronis, Moore, Proo. Zool, Soc. Lond., 1877, p. 587. 
Ten males, 9th June to 13th August, and three females, 30th May 
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closely with the Andaman species O. saronis than with any other de- 
scribed species known to us. | - 


* 


110. Crawiwtis PUSPA. — M 
Polyommatus puspa, Horsfield, Cat. Lop. E. I. Oo., p. 67, n. 3 (1828). ý“ 


` One female, Silcuri, 31st June, one male, Dharmkhal, 19th Jaly, 
and one male, Nemotha, 2nd October. 





lll. CHiLADES VARUNANA. 
l Polyommatus varunana, Moore, Proc. Zool. Soc. Lond., 1965, p. 772, pl xli, T 


fig. 6. 
E. Three males and two females in and around Silcuri from 25th May F 
J to 4th June. C. laius, Cramer, is almost certainly the cold and dry i É 
season form of this species. E 


112. ZIZERA SANGRA. 
Polyommatus sangra, Moore, Proc. Zool. Soo. Lond., 1865, p. 772, pL rli, fie. B. 


Two males and four females at Dooloo on 25th August. Weare 
quite unable to say how Z. indica, Murray, differs from this species. 




















113. ZIZERA DILUTA. 


Lycena diluta, Felder, Reise Novara, Lep., vol. ii, p. 280, n. 353, pl. xxzv, 
figs. 12, 13, male (1865). 


Common in and around Silcuri from 28th May to 23rd June. 


114. P Tarvevs PLINIUS. 
Hesperia plinius, Fnbricins, Ent. Syst, vol. iii, pt. 1, p. 284, n. 92 (1793). 
One male, Silcuri, 25th June. 
115. ŪASTALIUS ELNA. 
Lycaena elna, Hewitson, Ex. Brutt., vol. v, Lycena pl. i, fig. 8 (1876). 
Three males, Iraugmara, Lth to 23th July. 
116, CASTALIUS ROSIMON. 
| Papilio rosimon, Fabricius, Syst. Enb., p. 623, n. 341 (1775). 
| | Numerous specimens of both sexes in forests in and around Sileuri, 
| Brå. April to 12th August. 
| = 117. JAMIDES BOCHUS. 
, Papilio bochus, Cramer, Pap. Ex., vol. iv, pl. ccoxei, figs. C, D, mate (1782). 
" Many: males and fomales in Silcuri from 27th May to 4th July. 


Tar EN 
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118. LYCXENESTHES LYC#NINA. 
L. lyc@nina, Felder, Verh. zool.-bot. Gesellsch. Wien, vol. xviii, p. 281 (1868). 


Two males, Silcuri, 13th and 30th June, one male, Irangmara, 5th 
August, three females, Silcuri, 28th May to 22nd June, 


119. LYC#NESTHES BENGALENSIS. 
L, bengalensis, Moore, Proc. Zool. Soc, Lond., 1865, p. 773, pl. xli, fig. 9, male. 


Numerous males in Silcuri and neighbourhood, 25th May to 30th 
July. 


120. NaACADUDA ARDATES. 
Lycena ardates, Moore, Proc. Zool. Soc. Lond., 1874, p. 574, pl. Ixvii, fig. 1, male. 


Many examples of both sexes from Silcuri and around between 
26th May and 28th July. 


121. Nacapunba ? ATRATA. 
Lycena atratus, Horsfield, Cat. Lep. E. I. Co,, p. 78, n. 13 (1828). 


A single pair, Sileuri, 7th June, agree with Horsfield's description 
of this species from Java, and have been so named by Mr. Moore, to 
whom the specimens were sent for identification. To this group of the 
genus belong N. prominens, Moore, and N. plumbeomicans and its local 
form nicobarica, Wood-Mason and de Nicéville. 'They all possess three 
catenulated bands on the underside of the forewing. 


192. WNacapupa ccLrsTIS, de Nicéville, Pl. XVII, Fig. 11, d. 


“sg.  UPPERBSIDE, both wings shining bluish-purple, the outer margins 
somewhat widely black. Hindwing with a fine white anteciliary line 
from the anal angle to the first median nervule. UNDERSIDE, both wings 
dusky. Forewing with a subbasal straight fascia from the subcostal 
nervure to the inner margin darker than the ground-colour, and mar- 
gined with white ; a similar fascia from near the costa to the inner margin 
enclosing the disco-cellular nervules, and a series of five similar spots 
forming an outwardly curved band from the costa to the second median 
nervule; a submarginal series of dusky spots outwardly narrowly and 
inwardly widely defined with white; an anteciliary fine white — 
Hindwing with three indistinct basal spots, a subbasal straight € 
another across the disc, coalescing with a shorter much curved one be- 
yond, and enclosing a conspicuous small oblong white spot, marginal 
mar 


"x — 


3 n5 in forewing, but with n round black spot beyond the origin 


of tho 'tail, outwardly defined with silvery-blue scales and inwardly 
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with an orange line, and with a few similar scales townrds the anal 
angle. Cilia dusky, as is also the ‘ tail,’ the latter tipped with white.” 

" Expanse, 1:1 inch." 

One male, Sileuri, 28th May, another, Irangmara, 21st J uly. This 
very pretty and distinct species occurs also at Jhulaghát, 2,000 feet, in 
Kumaon (W. Doherty), the Khasi Hills (IT. J. Elwes), Sibsagar (S. E. 
Peal), and one specimen, the type, was obtained by the Inte Mr. A. R. 
de Hoepstorff at Port Blair in the Andamans. The figure is taken 
from a rather pale specimen; the bands on the underside being usually 
much more prominently filled in with dark brown. 


123. Nacapupa MACROPHIHALMA, Pl. XVII, Fig. 13, d. 


Lycana macrophthalma, Felder, Verh. zooL-bot. Gesellsch. Wion, vol. xii, p. 483, 
n. 115 (1862). 


T'wo males, Silcuri, 20th May and 7th June. 


194. NACADUBA P PAVANA. 
Lycana pavana, Horsfield, Cat. Lep. Mus. E. I. Co., p. 77, n. 12 (1828). 

Six males, Silcuri and neighbouring forests, 10th June to &th 
Augtist, and two females, 30th May and 25th July, agree with Horsfield's 
description of this species from Java. 

125. NacapupA vlIOLA, Pl. XVII, Fig. 12, 4. 

Lampides viola, Moore, Ann. and Mag. of Nat. Hist., fourth series, vol. xx, 
p. 340 (1877). 

A single male, Irangmara, 8th July, has been thus identified by 
Mr. Moore. 

126. CarocHREYISOPS STRABO. 
Hesperia strabo, Fabricins, Ent. Syst., vol. iii, pt. 1, p. 287, n. 101 (1793). 
. A few specimens of both sexes in and around Silcuri from 6th 
April to 26th August. 
197. PoLYOMMATUS R«TICUS. 
Papilio boticus, Linntmeus, Syst. Nat., ed. xii, vol. i, pt. 2, p. 789, n. 226 (1767). 
One female, Silcuri, 3rd June, one male, Nemotha, 2nd October. 


128. LAMPIDES ELPIS. 
Polyommatus elpis, Godart, Enc. Méth., vol. ix, p. 654, n. 125 (1823). 


One female, Sileuri, 29th May, another Sildubi, 20th July, two more, 
Nemotha, 6th September and 2nd October. 
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129. Carar&crLMA ELEGANS, Pl. XV, Fig. 6, d. 
een elegans, Druce, Proc. Zool. Soc. Lond., 1873, P. 350, n. 1, pl. xxxii, 


Three males and one female at Silcuri between 27th May and 9th 
June. 


130. ILERDA ETICLES. 
Polyommatus epicles, Godart, Eno, Méth., vol. ix, p. 646, n. 109 (1823). 


Eight specimens in the forests around Silcuri between 21st April 
and 29th August. 


131. IRAOTA TIMOLEON. 


Papilio timoleon, Stoll in Suppl. Cramer, Pap. Ex., pl. xxxii, figs. 4, 4 D, female 
(1790). 


One female, Silcuri, 25th May. 


132. CHLIARIA OTHONA. 


Hypolycena othoma, Hewitson, Ill. Diurn. Lep., p. 50, n. 7, pl. xxii, figs. 17, 18, 
male (1865); H. eltola, idem, id., Suppl., p. 14, n. 21, pl. v, figs. 37, 38, female (1869), 


One male, Irangmara, 8th August. 


133. HYrOLYCENA ERYLUS. 
Polyommatus erylus, Godart, Enc. Méth., vol. ir, p. 633, n. 60 (1823). 
Ten males at Silcuri and Irangmara, 31st May to 20th August. 


134. HEMELANA JANGALA. 
Amblypodia jangala, Horsfield, Cat. Lep. E. L Co., p. 113, n. 44 (1828). 
One male, Sileuri, 20th June. 


135. DEUDORIX EPIJARBAS. 


Dipsas epijarbas, Moore, Horsfield and Moore, Cat. Lop. Mus. E, I. C., vol. i, 
p. 32, n. 40 (1857). 


One male, Sileuri, 2nd June, one female, Silcuri, 25th May, and 


136. DEUDORIX DIENECEB. 


D. dieneces, Hewitson, Ill. Diurn. Lep., Suppl., p. 31, n. 35, pl. va, figs. 65, 67. 


male; 66, female (1878). ] 
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137. VADERA PETOSIRIS. 


Deudoris petowiris, Howitson, Ill. Diurn. Lep., p. 22, n. 13, pl. ix, figs. 30, 31, 
male (1863), 


One male, Silcuri, 15th June. 
138. Leners skINNERI, n. sp, Pl. XV, Fig. 3, 9. 


$9. UrrznsiDz differs only from the same sex of L. erys, Linnwus, 
in the anal lobe of the hindwing being centred with clear ochreous 
instead of emerald-green. Unpresipx differs only from that species in 
having the ground-colour clear ochreous also instead of emerald-green. 

ExraNsE: 1°8 inches. 

One female, Irangmara, 21st July. 


& 
E 
E. 


139. RAPALA SCHISTACEA. 
Deudoris schistacea, Mooro, Proc. Zool. Soc. Lond., 1879, n. 140. 


Seven males and four females, Silcuri between 27th May and 23rd 
June. 


140. SrINDASIS HIMALAYANUS. 
Aphnaus himalayanus, Moore, Journ. A. S. B., vol. liii, pt. 2, p. 26 (1884). 
Sixty-six specimens obtained in Sileuri and the neighbouring 
forests between 27th May and 6th August,—most common in June. 
141. SrINDASIS SYAMA. 
Amblypodia nyama, Horsfield, Cat. Lop. E. I. Co., p. 107, n. 39 (1828). 


Four males and two females in Silcuri and around from Ist to 15th 
June, one female, Subong, 29th August. 


142. TAJURIA LONGINUS. 
Hesperia longinus, Fabricius, Ent. Syst., Sappl., p. 430 (1798). 
One male, Sileuri, 13th June. 


143. CHERITRA ETOLUS. 
Papilio etolus, Fabricius, Mant, Ins., vol. ii, p. 66, n. 620 (1787). 
Five males at Irangmara and Durgakuna between 3rd May and 
25th July. 
144. COHERITRA ACTE, 
Myrina acte, Moore, Horsfield and Moore, Cat. Lop. Mus. E. I. O., vol. i, p. 47, 


m. 77 (1857). 


One female, Irangmara, 21st July. 





21 
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145. LOXUEA ATYMNUS. 
Papilio atymnus, Cramor, Pap. Ex., vol. iv, pl. ccoxxxi, figs. D, E (1780), 
Thirty-five examples in and around Sileuri between 7th May and 
12th August. 
146. LoxuRA TRIPUNCTATA, *8 
L. tripunctata, Hewitson, Ill. Diurn. Lep., p. 26, n. 4 (1863). 
Three males and one female in Sileuri and surrounding forests 31st 
May, and llth to 19th July. 
147. SURENDRA QUERCETORUM. 
Amblypodia quercetorum, Moore, Horsfield and Moore, Cat. Lop, Mus. E. I. O., 
vol. i, p. 42, n. 63, pl. ia, fig. 7, male (1857). 
Five males and seven females iu forests in and around Silcuri from 
29th May to 12th August. 
148. NILASERA CENTAURUS. 
Papilio centaurus, Fabricius, Syst. Ent., p. 520, n. 329 (1775). 
One male, Irangmara, llth July. 
149. NILASERA CAMDEO. 
 Amblypodia camdeo, Moore, Horsfield and Moore, Cat. Lep. Mus. E. I. O., vol. i, 
p. 41, n. 58, pl. ia, fig. 6, female (1857). 
Twenty-five specimens of both sexes between Sth April and 10th 
August in Silcuri and surrounding forests. 
150. SaTADRA BAZALUS. 
Amblypodia bazalus, Hewitson, Cat. Lyconide B. M., p. 8, n. 38, pl. iv, figs. 37, 
38, female (1862). 
One female, Sileuri, 31st May, another, Dhurmkhal, 14th July. 
Family Papilionide. 
Subfamily PiggIN X. 
151. TERIAS HARINA. 


T. harina, Horsfield, Cat. Lep. E. I, Co., p. 137, n. 63 (1829). 


One male, Dhurmkhal, 21st May, and another, Irangmara, 8th T 


August. 
* ae Trans HECABE. 











1886.) Lepidoptera of Cachar. 97 | 
153. QCATOPBSILIA CATILLA. 
Papilio catilla, Cramer, Pap. Ex., vol. iii, pl. coxxix, figs. D, E, female (1779). 


Six males nnd eight females in Sileuri and surrounding forests 
from 30th May to 10th August. 


J s] 
| 

154. CATOPSILIA CROCALR. 1 
4 Papilio crocale, Cramer, Pap. Ex., vol. i, pl. Iv, figa. C, D, female (1775). d 
y Numerous examples of both sexes in forests in and around Sileuri d, 


from May to July, but most common in the former of these two months. 


155. CATOPSILIA GNOMA. 


i i Papilio gnoma, Fabricius, Syst. Ent., App., p. 828, n. 152-3 (1775). 

| Four males, Silchar, 5th to 7th April, one female, 5th April, three 
^ females, Silcuri, 7th April to 12th June. 

4 Mr. Wood-Mason noted that the tufts of hair on the wings of the 
| male “smell like jessamine.” 


156. CATOPSILIA PYRANTHE. 
Papilio pyranthe, Linnmus, Syst. Nnt., ed. x, p. 469, n. 66 (1758). 
Four males and four females, Silcuri, 25th May to 16th June. 


157. Ixus, sp. 


» Three males, frangmara, llth and 13th July. "These specimens 
— agree in the size, in the width of the black border on tho upperside of 
the hindwing, and on the underside with the figure of I. evippe, Drury 
(Til. Ex. Ins., vol. i, pl. v, fig. 2, male, 1770), but differ in the orange 
patch on the upperside of the forewing being much smaller. 










158. HrnoMOIA GLAUCIPPE. 

Papilio glaucippe, Linnwns, Syst. Nat., ed. x, p. 469, n. 65 (1758), 

Four males and three females in and around Silcuri from 7th 
April to 22nd July. 
m. 159. CATOPHAGA PAULINA. 
Papilio paulina, Cramer, Pap. Ex., vol. ii, pl. ox, figs. E, F, female (1777). 
| Seven males in forests in and around Silcuri from 20th May to 
ri llth July, another male on Nemotha, 2nd October ;, twelve females, first 


fom, from 30th May to llth July, three females, second form (apex of 


forewing and entire hindwing on underside rich ochreous), 13th June 
‘to áth July, around Sileuri. 
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160. APPIAS NERO. - * 
| Papilio nero, Fabricius, Ent. Syst., vol. iii, pt. 1, p. 153, n. 471 (1793). 
| A single female of this very rare species nt Irangmara on 29th 
July. Mr. Otto Möller has also obtained a single female in Sikkim. 
161. APPIAS HIPPOIDES. 
A. hippoides, Moore, Trans. Ent. Soc. Lond., 1881, p. 312. 

Very numerous specimens of both sexes in forests in and around 
Sileuri from 6th April to 29th August, also on Nemotha, 10th Septem- 
ber. 

162. APPIAS ZELMIRA. 
Papilio selmira, Cramer, Pap. Ex., vol. iv, pl. cccxx, figs. C, D, female (1780). 

Nearly as common as the preceding in similar localities from 25th a 
May to 22nd July. | 

163. HiroscRITIA INDRA. 
Pieris indra, Moore, Horsfield and Moore, Cat. Lep. Mus. E. I. C., vol. i, p. 74, 
n. 143 (1857). 

One female, Nemotha, 25th September. This sex is very rare in 
collections, while the male, having quite different habits, is very 
common. 

| 164. HurHINA NAMA. 
d Pieris nama, Moore, Horsfield and Moore, Cat. Lep. Mus, E. I. C., vol. i, p. 76, 
n. 148 (1857). 
b One male, Silcuri, 13th June, and a female on Ist June, 
165. HurHINA PHRYNE. 
Papilio phryne, Fabricius, Syst. Ent., p. 473, n, 131 (1776). 
One male, Silcuri, 8th July. Nm 
166. MANCIPIUM CANIDIA. | zo 
Papilio canidia, Sparrman, Amon. Acad., vol. vii, p. 504, note m (1768). . 
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168. DELIAS PASITHOE. 


Papilio pasithoe, Linnmus, Syst. Nat., od. xii, vol. i, pt. 2, p. 755, n. 53 (1707). 
Eighteen males and eleven females in forests around Silcuri from 
22nd May to 10th August. 


169, DELIAS DESCOMBESI. 

Pieris descombesi, Boisduval, Sp. Gén., vol. i, p. 465, n. 38 (1836). 

Six males and four females, Silcuri and around, 6th April to 8th 
August. 

170. DELIAS HIERTE, var. INDICA. 

Thyca hierte, var. indica, Wallace, Trans, Ent. Soc. Lond., third serios, vol. 
p. 351, n. 21 (1867). 

Twenty-two males and ten females in forests around Silcuri, 29th 
May to 5th August. 

Mr. Wood-Mason notes that “both sexes have a strong grateful 
musk odour." 


Subfamily Papilionine. 
71. OenrIrooOPrPTERA POMPEUS. 


Papilio pompeus, Cramer, Pap. Ex., vol. i, pl. xxv, fig. A, female (1775). 
One male, Irangmara, 6th August, one female, Sildubi, 2nd July ; 
another female, Irangmara, 28th July. 


172. ORNITHOPTERA RHADAMANTHUS, 
O. rhadamanthus, Boisduval, Sp. Gén., vol. i, p. 180, n. 8 (1836). 
Two females, Nemotha, 12th and 13th September, 


173. Paruro (Iliades) ANDROGEUS, 
P. androgeos, Cramer, Pap. Ex., vol. i, pl. xci, figs. A, B, male ( 1776). 
Forty-two males ; six females, first form (figured by Distant as the 
female of P. mestor, Hübner), one female, second form (the P. agenor of 
Cramer), eight females, third form (the P. alcanor and P. achates of 
Cramer); in forests and gardens in and around Sileuri, Irangmara, tho 
Doarband pass, Hasooria, and Rupacherra; where it was almost always 
to be seen from 3rd April to 10th August. On one occasion, all four 
forms were seen on the wing together in a group, having evidently just 
emerged from the chrysalis state, and a specimen of each was taken. 
— "Mr. Wood-Mason notes that “all the forms of this species are in- 


odorous.” 
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174. PariLi0 (Panosmiopsts, subg. nov.) RHETENOR. 


P. rhetenor, Westwood, Arc. Ent., vol. i, p. 59, pl. xvi, figs. 1, la, male (1842) ; P. 
icarius, id., Cub. Or. Ent., p. 5, pl. ii, female (1848).— Wood-Mason, Ann. and Mag. of 
Nat. Hist., fifth serios, vol, ix, pp. 104-5 (1882). 

Two females only, Nemotha, 28th September, flying in company 
with P. dasarada, many specimens of which were taken, but only two 
preserved, the rest having been used for dissection and experiment or 
been in too bad a state to be worth preservation. 

Mr. Wood-Mason notes that they are “ scentless," 


175. Parmo (Pangeranopsis, subg. nov.) ELEPHENOR. 
P. elephenor, Doubleday, Ann. and Mag. of Nat. Hist., vol. xvi, p. 305 (1815). 


One male, Dhurmkhal, 5th July, of this rare species, which also 
occurs at Jorehát, Assam (J. L. Sherwill). 


176. Pario (Panosmia, subg. nov.) DASARADA. 


P. dasarada, Moore, Horsfield and Moore, Cat. Lop. Mus. E. I. C., vol. i, p. 96, 
n. 195 (1857).—Wood-Mason, Ann. and Mag. of Nat. Hist., fifth series, wol. ix, 
p. 105 (1882). 
Two females, on Nemotha, 21st September and 4th October. 
Mr. Wood-Mason notes that they had “the Strong scent of caged 
porcupines with a touch of mask.” | 


177. PariL:0 (Panosmia) WrvitLLI, Pl. XV, Figs. 2,2 a, d. 
P. nevilli, Wood-Mason, Ann, and Mag. of Nat. Hist., fifth series, vol. ix, p. 105, 
n. 3 (1882); Papilio, n. s. P, Nevill, List Diurn. Lop. Indian Museum, Calcutta, 
p. l, n. 7 (1870). L | 
“ $. Posterior wings above with two large pink-white spots, ono 
between the discoidal vein and the second branch of the subcostal, 
occupying all but the two ends of the space; the other in the spaco 
next in front, smaller and not extending so far towards the base of the 
space, and with three bright crimson submarginal lunules, two subequal 
in the interspaces between the branches of the median vein, and the 
third between the third median veinlet and the discoidal vein, equal to, 
or slightly greater than, the other two taken together; below with a ] 
gmall pink-white spot between the first branch of the subcostal and the 
costal veins, forming with the two visible on both sides of the organs ^ 
a series of three, all equally distant from the outer margin, the sub- 1 
marginal lunules larger and subequal and much lighter coloured, and 
with a fourth rather irregularly-shaped crimson spot, subequal to the 
3 lunules and divided into two unequal parts by the first median vein, at " 
/ tho end of the basal half of which it is placed, with the tails well dove- 4 
— id, but not ns t ric to d at baso.” : J 
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" Has. The vicinity of Silchar, Cachar. The three specimens - 
before me were obtained many years ago by one of the native collectors 
of the museum, under the late Mr. N. T. Davey, of the Topographical 
Survey of India,” N 
“Nearly allied to P. ravana, Moore, from Kula, in tho north-west — 
Himalayas, but smaller, with the well-developed tails not constricted ab — —— 
the base, and not red-spotted," (Wood-Mason, l. c.). — 


178. Parinio (Pangerana) ERIOLEUCA. 


P. erioleuca, Oberthür, E'tades d'Ent., vol. iv, p. 33, n. 5, pl. iii, fig. 1, male — 
(1879) ; id., do Nicévillo, Journ. A. S. B., vol. lii, pt. 2, p. 98, n. 256, female (1883). 


One male, Irangmara, 8th August, one female, Nemotha, 10th Sep- = — 
tember. | T 


179. Parro (Pangerana) ASTORION. -I 
P. astorion, Westwood, Ann, and Mag. of Nat. Hist., vol. ix, p. 37 (1842). e 








- Four males and five females, Irangmara, 11th May to 10th August. 


Mr. Wood-Mason notes that “the female emits a strong and dis- 22 
gustingly rank musky odour.” | i 
180. Parmo (Charus) CASTOR. 
P. castor, Westwood, Ann, and Mag. of Nat. Hist., vol. ix, p. 37 (1842). 
Seventeen males, Irangmara, llth July to 8th August. 


181. PariLi0 (Charus) HELENUS. 
P. helenus, Linnsus, Syst, Nat., ed. x, p. 459, n. 4 (1758). 
Fourteen males and three females, 7th May to 20th August, in the 
forests around Sileuri. 
182. Pario (Charus) CHAON. 
P. chaon, Westwood, Arc, Ent., vol. ii, p. 97, pl. lxxii, figs. 1, 1*, male(1845). 
Three males, Irangmara, 25th July to 6th August. 
183. Parno (Zetides) AGAMEMNON, 
P. agamemnon, Linniwns, Syst. Nat., ed. x, p. 462, n. 21 (1758). 
| Ten males and three females in forests around Silcuri from 12th 
"May to 5th August. 
» 184. Parmer (Zetides) EURYPYLUS. 
— P. eurypylus, Linnwas, Syst. Nat., ed. x, p. 464, n. 37 (1768). 
Eleven males and one female in forests around Sileuri from 6th 
May to Bth August. The Cachar specimens are a little larger than the 
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typical figure of this species (Clerk's Icones Ins., vol. ii, pl. xxviii, fig. 
2. 1764), and have the discal bluish-green macular band even wider, 
They agree with P. mecisteus, Distant, in the colour and markings of 
the underside; differing therefrom in being considerably larger, and 
in having the basal linear spot in the cell continued almost to the inner 
margin, and the discal band broader, on the upperside of the forewing. 
They do not agree with the species Mr. Moore has vaguely described 
from N. E. Bengal under the name of Zetides acheron (Aun. and Mag. 
of Nat. Hist, fifth series, vol. xvi, p. 120 (1885). 


185. Parmo (Dalchina) SARPEDON, 
P. sarpedon, Linnmus, Syst. Nat., ed. x, p. 461, n. 14 (1758). 


Eight males and two females in Sileuri and surrounding forests 
from 28th April to 6th August. 


186. Parrmio (Paranticopsis, subg. nov.) MACAREUS. 
P. macareus, Godart, Enc. Méth., vol. ix, p. 76, n. 144 (1819). 
One male, Rupacherra, presented by Mr. Chalmers, 


187. PariLto (Paranticopsis) XENOCLES. 
P. xenocles, Doubleday, Gray's Zool. Misc., p. 74 (1842). 
One male, Durgakuna, 6th May. 


188. Parro (Pathysa) ANTIPHATES. 
P. antiphates, Cramer, Pap. Ex., vol, i, pl. Ixxii, figs. A, B (1775). 
Nine males and one female, Silcuri and around, 19th May to 29th 
July. 


189. Parmīo (Laertias) POLYTES. 
P. polytes, Linnmus, Syst. Nat., ed. x, p. 460, n. 7 (1768). 
Thirty-eight males (P. pammon, Linnmus), three females, first form 


like the male, fourteen females, se cond form (the P. polytes of Linnwns), 
‘and one female, third form (the P. —— of Cramer), in forests in and 


. around Silchar from 3rd April to 12th August. 
190. Paro (Menelaides) ARISTOLOCHLE. 


P. aristolochiæ, Fabricius, yat. Ent., p. 443, n. 3.(1779). Arr 
E ity males and four females in and around Sileari f from. Dh EUM 
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Mr. Wood-Mason notes that * the mnle emits a strong and slightly 


pungent odour resembling that of ? Batchelor's Buttons or of the a 
with a trace of acetic acid.” 


i 191. PariLi10 (Menelaides) DOUBLEDAYI. 


P. doubledayi, Wallace, Trans. Linn. Soc., vol. xxv, p. 42, note (1865) ; id., Butler, 

Trans, Ent, Soc. Lond., 1879, p. 2. 
| Five males, Silcuri, Irangmara, and Doarband, 8th May to 28th 
July. Our specimens agree except in size (being as large as Butler's 
smallest specimen of P. doubledayi) with the P. cacharensis of Butler, 
{i which is described from “near Assam," the country given by Wallace as 
i one of the habitats of his species. Our series of specimens from Burma 


(Maulmein), tho other habitat given by Wallace for his species, present 


great variation in the size of the white spots in the hindwing, the chief 


i character on which Mr. Butler appears to have relied in separating his 
1 species, 

| Mr. Wood-Mason notes that this species has a “musk-scented 
body." 

V. 192. Papio (Orpheides) ERITHONIUS. 


P. erithonius, Cramer, Pap, Ex., vol. iii, pl. coxxxii, figa. A, B (1779). 


Five males and one female, Silcuri and neighbourhood, 3rd April 
to 12th August. 















193. Parmo (Harimala) rants. 


P. paris, Linnmus, Syst. Nat., ed. x, p. 459, n. 3 (1758); id., Nevill, List Diurn. 
Lop. Indian Museum, Calcutta, p. 1, n. 17 (1870). 


Two small males obtained many years back by one of the museum 
collectors. 
194. LrrPTOCIRCUS CURIUS. 
Papilio curius, Fabricius, Mant, Ins., vol. ii, p. 9, n. 71 (1787). 
Eighteen males in the Irangmara and Silcuri forests from 23rd 
May to 10th August. 
Family Hesperiidae. 
195. DBADAMIA EXCLAMATIONIS. 

Papilio exclamationis, Fabricius, Syst. Ent., p. 630, n. 373 (1775). 

Ten specimens, Sileuri and Dooloo, from 25th May to 25th August. 

d 196. ISMENE GDIPODEA. 


I. ædipodea, Swainson, Zool. Ils, vol, i, pl. xvi, male, female, larva and pupa 
(1820—1821). 
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Two males and two females, Irangmara and Silcuri, 20th May and 
Sth and 18th July. 


197. IsMENE JAINA. 
I. jaina, Moore, Proc. Zool. Soc. Lond., 1865, p. 782. 
Two males, Nemotha, 12th September and 4th October. 


198. ISMENE MAHINTHA. 
I. mahintha, Moore, Proc. Zool. Soc. Lond., 1874, p. 575, pl. Ixvii, fig. 4, male, 


One female, Sileuri, 7th June. Hitherto known from Burmah 
only. 


199, CHOASPES BENJAMINII. 


Thymele benjaminti, Guérin, Delessert'a Souv. Voy. dans l'Inde, vol. ii, p. 79, pl. 
xxii, figs. 2, 2a (1843). 


One male, Irangmara, 10th August. 


200. HASORA PADRA, 
Goniloba badra, Moore, Proc. Zool. Soc. Lond., 1865, p. 778. 


Ten males and eight females in forests around Silcuri, 30th May 
to 27th August. 


201. Hasora COULTERI, n. sp., Pl. XVIII, Figs. 8, £;8a,8 b, 9. 


d. UrrrnsipE, both wings dark bronzy brown, paler at the base 
owing to the presence of a thick clothing of paler olivaceous-brown 
sete ; costal margin of the forewing and the veins and outer margins 
of both wings darker and faintly glossed with purple; and with the 
cilia smoky brown. Forewing without spots, but with three ill-defined 
discal bands composed of modified scales arranged along each side of 
the submedian nervure and of the first and second median nervules, and 
probably concealed by sete in the living insect. Unpersipe, forewing 
strongly glossed with purple at the apex, and with a brownish ashy 
lustrous patch, extending nearly to the outer margin, divided by the 
submedian nervure, and slightly diffused over the disc. Hindwing 
crossed by a pearly-white slightly outwardly concave prominent discal 
band, which extends from the costal to the submedian nervure, where 
it is slightly recurved, is broadest in the middle of its length, narrowest 
at its posterior or inner extremity, and reappears close to the abdominal 
margin as a clump of white scales divided by the internal nervure ; the 
wing suffused with purple beyond the white band, especially on the dark 
anal blotch, in front of which there extends nearly as far as the third 
median nervule a distinct whity-brown anteciliary line. 
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8$. UPPERSIDE, both wings darker and more richly coloured than 
in the male, being very conspicuously glossed with purple beyond the 
lighter basal portions. Forewing with three golden-yellow semi-trans- 
parent lustrous spots, two discal, situated and shaped much as in 
Parata chromus, Cramer, and one minute and subapical one at tho 
junction of the first and second thirds of the longth of the last subcostal 
cell, sometimes with two spots one above the other, the upper the 
smaller, and placed in the interspace next above.  UsxpEnsibpn, forewing 
marked as above, with the inner margin ashy-white, and with a patch of 
ashy scales in the interno-median area at the level of the discal spots. 
Hindwing with the band broader than in the male and extending to 
the costal margin. In one of the specimens of this sex the upperside 
has a mottled appearance owing to the purple gloss being imperfectly 
developed, as in so many Zupleas. Head and thorax covered with 
iridescent olive-green pubescence nearly concolorous with that of the 
wings; abdominal segments of the body above aud below edged posteri- 
orly with yellowish inclining to orange above ; eyes encircled with whity- 
brown scales ; palpi clothed with mixed brown aud yellowish scales. 

ExrANsE : 21 inches. i 

Four males and two females, Sileuri and neighbouring forests, June 
Ist to July 25th. 


202. BIBASIS SENA. 


Goniloba sena, Moore, Proc. Zool. Soc. Lond., 1865, p. 778. 
Six examples in and around Sileuri, from 16th June to 5th August. 


903. BARACUS sEPTENTRIONUM, n. sp., Pl. XVII, Figs. 4, 4a, d. 

g. UvrrrnsiDE, both wings very dark vandyke-brown with golden, 
and in certain lights, greenish reflections. Forewing with an oblique 
subcostal streak, another shorter one below this in the cell, two subapical 
small spots separated from one another by the penultimate subcostal 

branch, and an indistinct spot on the disc between the second and 
third median nervales, opaque ochreous-brown. UNDERSIDE, forewing 
' greenish-black, increasingly bordered in front from the base to the 
apical angle and thence decreasingly to the inner angle with ochreons- 
brown, varied by light streaks on the folds and by the two subapical 
spots of the upperside. Hindwing throughout ochreous-brown simi- 
larly varied with lighter streaks. Cilia smoky-brown in the forewing, 
paler on the hindwing. 
|». Exranse, 1:5 inches. 
Ono male, Irangmara, 8th July, another very old specimen, also 
from Cachar, in the collection of the Indian Museum, Calcutta, and a 
49 
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[No. 4, 
third taken in the Sikkim Tarai by Mr. Otto Möller on 14th September, 
1881. | 

B. septentrionum is nearly allied to B. subditus, Moore (Proc. Zool. 
Soc, Lond., 1883, p. 534), but it differs therefrom in its considerably 
larger size, in the spots on the upperside of the forewing being of a 
brighter ochreous, in the shade of the ochreous of the underside geno- 
rally, and in lacking the conspicuously broad very pale yellow discal streak 
which extends from the base to near the outer margin of the hindwing 
and forms so marked a feature both in B. subditus from the Nilgiri and 
Pulni Hills and in B. vittatus (Felder) from Ceylon. 


204. Asticrorrervs SUBFASCIATUS, Pl. XVIII, Figs. 1, la, d. 
A. subfasciatus, Moore, Proc. Zool, Soo. Lond., 1878, p. 543. 


A male and a female from forest near Silcuri, 6th June and 20th 
July. The male of this species has a curious impressed elongated oval 
brand on the forewing, placed so immediately behind as to touch tho 
median nervure, and extending for one-third of its length along the first 
median nervule. This species probably has no real connection with the 
genus Astictopterus. 


O05. ASTICTOPTERUS BUTLERI. 


a. Closely allied to A. zanites, Butler, from the Malay Peninsula, 
Java, and Borneo. Urrrrsipe, both wings dark fuliginous-brown, 
strongly suffused with purple and glossed with dark bronzy-brown 
according to the play of light. Forewing entirely lacking the broad 
orange band so conspicuous in A, zanites. UxpznusiDE, forewing paler 
and less strongly suffused with purple, paling from the middle of the 
interno-median area to the posterior margin. Hindwing plum-coloured, 
with the anterior margin fringed at the base with black bristles forming 
a tuft, which is lodged in, and nipped by the lips of, an elongated 
sac-like fold in the cell of the forewing. 


9. Larger than the male. UrrrnsipE, forewing with an obsolete 


oblique discal red band, which is sometimes quite absent, but distinct 
traces of which are always to be seen on the UNDERSIDE, which is rather 
lighter everywhere and less strongly suffused with purple than in the 
male. The hindwing of course lacks the tuft of black bristles present 
in the opposite sex. | 

Exraxsr: g, 15; Q, l7 inches. 





Three males and four females in forest near Sileuri, 8th to 19 
| A. S. B, vol. lii, pt. 2, 
— — 
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p. 98, n. 260, pl. x, fig. 3, g (1883). 
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no means an uncommon species at low elevations in Sikkim and Bhutan, 
and it has also beon obtained in the Mergui Archipelago. 





206. ASTIOTOPTERUS OLIVASCENSB, Pl. XVIII, Figs. 2, 2a, 9. 
A. olivascens, Moore, Proc. Zool. Soc. Lond., 1878, p. 692. 
e" Three males aud two females from forest near Sileuri, 11th to 29th 
uly. 
207. ASTICTOPTERUS SALSALA. 


Nisoniades salsala, Moore, Proc. Zool. Soc, Lond., 1865, p. 786. 


Thirty-five examples of both sexes in forests in and around Bilcuri 
from 25th May to 6th August. 


208. KERANA DIOCLES. 
Nisoniades diocles, Moore, Proc. Zool. Soc. Lond., 1865, p. 787. 
E Thirteen males and two females in Silcuri and surrounding forests, 


20th June to 12th August. 
209. MATAPA ARIA. 


Ismene aria, Moore, Proc. Zool. Soc. Lond., 1865, p. 784. 


` Twenty-four males and females, 25th May to 6th August, in and 
around Silcuri. 


210. GANGARA THYRSIS. 
Papilio thyrsis, Fabricius, Syat. Ent., p. 532, n. 383 (1775). 


A. ‘Two males and one female, Silcuri and around, lst and 23rd June 
and 12th August. 


—— 911. Baonis OCETA. 













Hesperia oceia, Hewitaon, Desc. Hesp., p. 31, n. 22 (1868). 


|  Twenty-eight examples of both sexes in forests around Silcuri, 
95th May to 22nd June. Messrs. Moore and Distant have both de- 
scribed species under the name of Baoris unicolor: Mr. Moore's species 
is considered by us to be conspecific with the B. oceia of Hewitson; Mr. 
|  Distant's species not possessing the tuft of hairs on the hindwing in tho 

male, and hence probably belonging to another genus from our point of 


view. 
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212. PaARNARA NAROOA. 
Hesperia narooa, Moore, Proc. Zool. Soc. Lond., 1878, p. 687, pl. xlv, fig. 4 


Seven males aud four females in and around Silcuri, 26th May to 
21st June. 


213. PaARNARA AUSTENI. 
Baoris austeni, Moore, Proc. Zool. Soc. Lond., 1853, p. 633. 


Eight males and two femnles, Sileuri and around, let Juno to 8th 
August, one of which has been identilied by Mr. Moore. 


214. PaRnNARA ORNATA, Pl. XVIII, Figs. 7, 7a, 2. 
Hesperia ornata, Felder, Reise Novara, Lep., vol. iii, p. 515, n. 900, pl. Ixxii, 
fig. 6 (1567). | 
One male, Doarband, 23rd May, appears to agree with Felder's 
figure and description of this species from Java. 


9215. PaARNAEA ASSAMENSIS. 
Pl. XVIII, Figs. 5, 5a, g ; Pl. XVII, Figs. 7, 7a, ?. 


d,$. Urrrnsmr, both wings rich dark vandyke-brown prominently 
marked with semi-transparent white lustrous spots, with the base of 
the interno-median and the basal three-fourths of the inner margin of 
the forewing, and the posterior or inner half of the hindwing from the 
base nearly to the outer margin along the veins, clothed with olive- 
brown sete. Forewing with ten spots in the male nnd eleven in the 
female, viz..—two oblong at the end of the cell, disjunct in the male, 
but connected at their inner and opposite ends in the female, three 
subapical, and five discal in the male, but six in the female, forming an 
oblique series extending from the submedian nervure to the hinder dis- 
eoidal nervule in the male, but to the subcostal (or front discoidal) in the 
femnle; of which spots the first is subtriangular, touches the submedian 
nervure, and is subequal to the fourth; the second, in the same inter- 
space with the first, is equal to the first subapical, and lies closo to, but 
does not touch, the first median nervule; the third, the largest of all, 
is equal to, or rather larger than, the first and fourth put together, and 
acute-angled at its outer end; the fourth is rhomboidal ; the fifth 
rather larger than the second; and the sixth, present in the femalo 
only, is shaped somewhat like one of the strokes of a section-sign (8). 
Hindwing with a small oval discal spot sometimes accompanied by & 
very minute dot in front of the — nervule, UNDERSIDE, 
forewing marked as above, but with the — 
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minute olive-brown scales, and lighter internal to a straight line drawn 
obliquely across the'interno-median area from the apex of the third. 
median nervule to tho base of the submedian nervure, with a prominent 
white lustrous dot near the anterior end of the cell and a curved 
discal series of four white lustrous spots, of which the third from the 
inner margin is by far the largest, transparent, visible on the upperside, 
and may or may not be accompanied by a minute dot, which may or 
may not be transparent and visible from above. Body clothed above 
with olive-green scales and sete, lighter below. Palpi mixed luteous 


and olive-green. Antenna black, broadly half-ringed below before tho 


club with white, with their taper tips ashy, 

ExraNSE: g, 22; 9, 2:3 to 24 inches. 

One male in forest near Silcuri on llth July, from which the 
figure is taken.: It occurs also in Sibsagar (S. E. Peal), at Shillong, 
and in Sikkim, where it is quite a common species at low clevations ; 
the figure of the female has been taken from a Shillong specimen. A 
preliminary description of this species appeared in the Journ. A. S. B., 
vol. li, pt. 2, p. 65, n. 202 (1882). P. assamensis is the largest species 
of the genus known to us. 


216. PaARNARA BADA, 


Hesperia bada, Moore, Proc. Zool. Soc, Lond., 1878, p. 688, 
Seven males and eleven females in and around Silcuri from 25th 
May to 5th August. 
917. PARNARA COLACA. 


Hesperia colaca, Moore, Proc. Zool. Boc. Lond., 1877, p. 594, pl. Iviii, fig. 7. 


Many examples of both sexes in and around Silcuri from 30th May 
to 13th June, which agree with specimens from the Andamans of this 


somewhat variable species. 
218. PARNARA TOONA. 
Hesperia toona, Moore, Proc. Zool. Soc. Lond., 1878, p. 689. 


One hundred and twenty specimens at and around Sileuri from 


25th May to 12th August. 
| go (Hitherto undescribed). Rather larger and less richly-coloured 


than the mhle, with the large discal semi-transparent lustrous spot in the 


first median interspace of the forewing shorter, emarginate, and not 


extending to the base of the interspace. One example bas only tho 
‘three posterior of the spots of the underside of the hindwing—and 
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those much reduced in size—instead of five, but four aro visible on 
tho upperside. 


219. PaARNARA ELTOLA, Pl. XVIII, Figs. 6, 6a, g- 
Hesperia eltola, Howitson, Ex. Butt., vol. iv, Hesperia pl, iv, fig. 40 (1869), 
One male, Nemotha, 25th September. 


220. CHAPRA SUBOCHRACEA. 
Pamphila seubochracea, Moore, Proo. Zool. Soc. Lond., 1878, p. 691. 
One female, Silcuri, 8th June. 


221. CHAPRA AGNA. 
Hesperia agna, Moore, Proc. Zool. Soc. Lond., 1865, p. 791. 


Five males and three females in and around Silcuri, 28th May to 
25th June. 


222, CHAPRA MATHIAS. 
Hesperia mathias, Fabricius, Ent. Syst., Suppl, p. 433, n. 289-90 (1798). 

One male and three females in and around Silcuri, 28th May to 9th 
June. The specific distinctness of this and the two preceding species 
is in our opinion extremely doubtful. 

293. 'TELICOTA BAMPUSE. 


Pamphila bambuse, Moore, Proc. Zool. Soc. Lond., 1878, p. 691, pl. xlv, figs. 11, 
male; 12, female. 


Over one hundred examples of both sexes takon throughout the 

season. 
994. "TrgLICOTA AUGIAS, Pl. XVII, Fig. l, g- 
Papilio augias, Linnwus, Syst. Nat., ed. xii, vol. i, pt. 2, p. 794, n. 257 (1767). 

One male, Sileuri, 30st June, two females, Sileuri, 3rd and 21st 
June. This species may be known from the preceding much commoner 
one by the golden colouration of tho upperside of the forewing extend- 
ing along the veins to the outer margin, and being throughout paler. 
225. PADRAONA PALMARUM. 


Pamphila palmarum, Moore, Proc. Zool. Soc. Lond., 1878, p. 690, pli xlv, figs. 6, — 
male ; 7, female. | 


= — 


= Five males and four females in Sileuri and surrounding foreste, 
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226. PADRAONA GOLA. 


Pamphila gola, Moore, Proc. Zool Soc, Lond., 1877, p. 694, pl. lviii, fig. 9, 
male, 


Thirty-seven examples of both sexes in and around Silcuri between 
25th May and Sth August. 
227. Papraona P DARA, 
Hesperia dara, Kollar, in Hügel's Kaschmir, vol. iv, pt. 2, p. 455, n. 4 (1848). 
Five males and four females, Silcuri from 25th May to 3rd June. 


228. PaDRAONA, Sp. 


Three females, 29th and 31st May and Ist June at Sileuri. One 
of these specimens was sent for identification to Mr. Moore, who returned 
it labelled “P P. masa,” a species already (P. Z. S. 1882, p. 262) sunk 


— by himself as a synonym of P. dara. Our specimens differ from the 


same sex of the latter species, as identified by us, in having all the mark- 
ings considerably larger, clearer, and of a paler shade of golden, differing 


in these respects also from Mr. Moore's figure of his P. masa (P. Z. S. 
1865, p. 509, n. 118, pl. xxx, fig. 9). . 


229. AMPITTIA MARO. 
Hesperia maro, Fabricius, Eut, Syst., Suppl., p. 432, n. 242-3 (1795). 
Seven males, Sileuri and around from 15th June to 10th August. 


230. Taracrrocera mzvius, Pl. XVII, Fig. 2, 9. 
Hesperia mevius, Fabricius, Ent. Syat., vol. iii, pt. 1, p. 852, n. 338 (1793). 
Thirteen examples of both sexes, Sileuri, 29th May to 17th June. 
It is not known by us how T. sagara, Moore (Proc. Zool. Soc. Lond., 
1865, p. 792) differs from this species. No mention of T. ma@vius is 
made by Mr. Moore in describing T. sagara. 


931, Hare sirot, Pl. XVII, Fig. B, gd. 
H. sitkima, Moore, Proo. "Zool. Soo. Lond., 1882, p. 407. 
Threo males, Irangmara and Dhurmkhal, 9th and 10th August. 


032. TIsOTEINONX MICROSTICTUM, n. SP., Pl. XVII, Figs. 3, £ ; 3a, 9. 


&. UrrzusipE, both wings dark vandyke-brown, suffused with 
purple, especially on the costal and outer margins and the veins ; the cilia 
ochreous-grey. Forewing with five small semi-transparent white lustrous 
spots, two (the first of which is very minute) before the apex, and three 
discal, ono gominated in tho cell consisting of an anterior outwardly- 
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convex thin orescontic and a posterior triangular portion, another about 
tho same size behind and a little external to this between the first and 
second median nervules subcrescentic in shape with its convexity 
turned towards the base, and a third squarish external to and in front 
of, and rather less than half the size of, this again between the second 
and third median nervules. UNDERSIDE, forewing lighter than above, 
the translucent spots as on the upperside; with an indistinct submarginal 
band of spots darker than the ground; a dark anteciliary line; the 
cilia obsoletely intersected at the veins with dark; and an indistinct 
whity-brown spot touching the first median nervule and tho satiny 
patch extending from the base nearly to the outer angle and from tho 
interno-median fold to the inner margin of the wing, which bears a 
conspicuous fringe of slute-grey sets in part projecting straight back- 
wards and outwards from the edge and in part turned up so as to 
lie spread out fan-wise over the satiny-ashy patch. Hindwing darker 
and more suffused with purple than the forewing, with a dark anteciliary 
line, but even less distinctly intersected cilia ; with some dark mottling 
indistinctly arranged in three bands, one subbasal and two closer 
together discal or submarginal, and with an indistinct dot between the 
costal and subcostal nervures, another near the end of the cell, on one 
side ouly in one specimen and on both sides in the other, a third 
between the second and third median nervules in one specimen, and a 
fourth between the first aud second in the other, all ochreous-white. 

. $9. Urrzrnsrpe, both wings much lighter than in the male. Fore- 
wing with the spots much larger and more numerous, there being an 
additional subapical one, a very minute dot just in front of the third 
median nervule, both semi-transpavent, and a third opaque yellow one 
(present in one male) touching the submedian nervure in front, and the 
third discal spot being quadrate with the inner and outer ends roundly 
emarginate. UNDERSIDE, both wings with the dark markings more 
distinct than in the male, Forewing devoid of the ashy patch and fringe 
of sete seen in the opposite sex, Hindwing with two dots behind the 
costal nervure instead of one, one in the cell, and another between the 
second and third median nervules on one side only so minute ns to be 
scarcely discernible. 

ExrawssE: g,14; 9,15 inches. 

Allied to I. flavipennis, de Nicéville (Journ. A. S. B., vol. liv, 
pt. 2, p. 122, pl. ii, fig. 4, 9 (1885), bnt differs in markings, and notably 
in the colour of the ground of the underside, which is pale vandyke- 
brown in I. microstictum and ferrnginous-ochreous in J. flavipennis,” 

Two males, Silcuri, 25th and 26th May, one female, Sileuri, 28th 
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PiruavmiorsIS, gen. nov. 

Marr. —Closely allied to Pithauria, Moore, but differing, in the 
| forewing, in the distance between the origins of the second and third 
median nervules being greater, instead of less, than that between those 
of the first and second, in the submedian nervure being strongly sinuated 
where it comes into relation with, and the internal area expanded 
opposite to, a prominent bilobed discal glandular organ, extending from 
the root of the first median nervule for a short distance into the inter- 
nal area, and consisting of two unequal slight depressions of the wing- 
membrane, separated from one another by the interno-median fold, and 
converted by over-arching stiff modified scales into pouches, which are 
filled with a soft and fine and adhesive brown woolly substance: and, 
in the Aindwing, in the first subeostal nervule being at its origin strongly 
arched towards the costal, and the base of the second slightly bowed 
into the cell and more acutely angled at its junction with the disco- 
cellular nervule, in the subcostal, in fact, with its branches having the 
shape rather of a tuning-fork than of the letter Y ; discoidal nervule 
absent, and only one disco-cellular consequently present, as in Pithauría. 

The male genital somites and appendages, though at first sight 
appearing very different, yet when carefully examined are seen to be built 
on the same plan and to differ in characters of specific value only from 
those of Pithauria. 

FEMALE unknown. 


933. PrrHAURIOPSIS AITCHISONI, n. sp., Pl. XV, Fig. 4, g- 


d. Urrrnsipe, both wings rich bronzy-brown.  Forewing with a 
basal streak on the costa, another in the cell, one in the submedian, and 
‘a fourth, the longest of all, filling the interno-median interspace, all 
composed of long yellowish-olivaceous hair-like scales ; two oblong spots 
placed obliquely at the end of the cell, the anterior one the further from the 
base of the wing ; two subcostal spots, the anterior one a mere dot; an oval 
or heart-shaped spot in the second median interspace; and a romboidal one 
in the space behind ; all semi-transparent ochreous. HMindwing with all 
but the costal and outer margins clothed with very long yellowish oli- 
vaceous hairs. UNDERSIDE, forewing blackish, with the costal and apical half 
of the wing yellowish-brown. The spots as above save that those in the cell 
are conjoined into an ill-shaped figure of 8, and that there is a submarginal 
genes of yellowish dots from the first median nervule to the costa, Hind- 
wing with a minute yellow spot in the subcostal interspace, two larger 
ones (the anterior the larger) in the median interspaces, a submarginal 
series of small obscure yellowish spots, the two of which in the submedian 


interspace nre large and prominent, and a yellow streak on the abdominal 
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margin. Cilia cinereons on the hindwing and nt the anal angle of the 
forewing, in front of which point they are dark brown. | 

ExrANSE : 1:8 inches. 

Two males, Irangmara, 6th and 29th July. This species agrees in 
markings almost exactly with the male of Pithauria murdava, Moore, 


bot the large and curiously-formed sexual brand in the male will nt once 
distinguish it. 
294. PiTHAURIA STRAMINEIPENNIS, n. sp, Pl. XV, Fig. 5, g. 


d. Urrensipe, both wings marked precisely as in P. murdava, 
Moore, but all the sete on the base of the wings clear whity-brown with 
a touch of yellow on all those in front of the submedian nervure of the 
forewing, those on the interno-median area of this wing being concolor- 
ous with the whity-brown down of the hind wing, the costal area of which 
is above more or less extensively pale brown. In P. murdava, the setm in 
the hindwing are yellowish-olivaccous, all those of the forewing distinctly 
yellower; and the costal area of the hindwing is dark. All the spots 
and streaks of both sides are no less variable in P. stramineipennis than 
they are in P. murdava, so we have not attempted to describe them. 

€. Differs from male in being larger, in the wings being paler, 
with the scanty setulose clothing at their bases greyish-fuscous paler 
than the ground in the hindwing, and in the spots of the forewing 
being larger, paler, and more angular; agrees therewith in the costal 
area of the hindwing being pale brown above. 

Has.— 4, Sikkim, Bhutan, Upper Assam, and Cachar; 9, Sikkim. 

Exranse: g, 18 to 2°0; 9,21 inches. 

We have long known of the existence of two species of the genus 
Pithauria occurring in almost equal profusion in Sikkim and Bhutan, 
and we recently sent a male specimen of each to Mr. Moore to be named 
in order that we might know for certain to which the term murdava 
ought properly to be applied. Mr. Moore returned the dark one (which 
agrees with his figure in the Proc. Zool. Soc. Lond., 1878, pl. xlv, fig. 13) 
labelled '* P. murdava, d ", and the light one, our P. stramineipennia, 
" P. murdava, 9." In describing P. murdava, he does not give the 
sex of the typical specimen, bnt his description, like his figure, applies 
best to the dark form. Mr. Distant appears to have fallen into the 
sume error as Mr. Moore, correctly figuring as the male that which 


we have all along taken as the male of P. murdava, but describing the 


present species as its female.* We possess two specimens of the female 
of P. murdava, which differ from the single one of P. stramineipennis, 


® Pithauria murdava, Distant, Rhop. Malay., p. 978, n. 1, male and female 
pl. xxxv, fig. 9, male (1886). 
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in having the darker wings richly purple-glossed, with the very scanty 
setulose clothing of their bases conforming in colour to that of the male, 
and in the costal area of the hindwing being concolorous with the reat 
of the organ, as in the male. 

ExraANsE, 2:0 and 2:1 inches, 

In our figure the downy clothing of the npperside of the wings at the 
base is not represented of a sufficiently light and bright shade; it is in 
reality of a clear bright whity-brown or straw-colour, which, being con- 
spicuously contrasted with the dark margins, renders P. stramineipennia 
most readily distinguishable from P. murdava, in which the downy 
clothing is, as has already been stated, yellowish-olivaceous. 

The genital armature, which has been carefully examined in seyeral 
specimens of each species, though identical in general plan, yet differs 
greatly in detail in the two. 


Some hundreds of specimens of each species have passed throngh 


our hands. 
Two males, Silcuri and Irangmara, 30th June and llth July. 


235. THANAOS ? OBSOLETA. 


T. obsoleta, Moore, Proc. Zool. Soc. Lond., 1878, p. 694. 

. One battered specimen only three-fourths of an inch in expanse 
at Sileuri, 21st June, and another in equally bad condition at Subong, 
26th August. 

236. HYAROTIS ADRASTUS. 
Papilio adrastus, Cramer, Pap. Ex., vol. iv, pl. cecxix, figs. F, G (1780). 
Thirty-nine examples of both sexes in forests around Silcuri, 25th 
May to 26th August. 
937. 'TaarapES ArTICUS, Pl. XVII, Fig. 10, 9. 
Hesperia atticus, Fabricius, Ent. Syst., vol. iii, pt. i, p. 339, n. 288 (1793). 
One female, Subong, 29th August. 
938. Tacrapes onscunus, Pl. XVII, Fig. 9, 9. 
T. obscurrus, Mabille, Ann. Soc. Ent. France, fifth series, vol. vi, p. 274, n. 22 


(1876). 
One female, Sileuri, 29th May, agrees with examples so named by 


Mr. Moore. 
239. TAGIADES RAVI. 
Pterygorpidea ravi, Moore, Proc. Zool. Soo. Lond., 1865, p. 779. 
Twenty-one males and females in and around Silcuri, 25th May 


to 6th August. 
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240. SaranUPA parsara, Pl. XVII, Fig. 4, 4. 
B. phisara, Moore, Journ. A. S. B., vol. liii, pt. 2, p. 50 (1884) ; Satarupa bhayava f? 
do Nicéville, Journ. A. S. B., vol. lii, pt. 2, p. 90, n. 39, part (1883). 

d. Urrzensmrpg, both wings dark sooty-black, the cilia cinercous. 
Forewing with eight semitransparent spots and dots, five dots forming an 
S-shaped subapical series, a slightly transversely elongated spot near the 
posterior angle of the cell, a second about the same size but squarer below 
and beyond this near the base of the second median interspace, and a 
third more than four times the size of the other two taken together, 
notched at both ends, and placed about the middle of the length of the 
wing in the first median interspace. Hindwing with a narrow and indis- 
tinct submarginal band lighter than the ground, which is coarsely 
mottled between it and a broadish whity-brown subbasal band with 
irregular margins that extends from the middle of the costal only to the 
internal nervure. Head and thorax with their appendages coloured 
much as in S. bhagava, Moore; but the abdomen is black above, with 
the segments edged posteriorly with scales concolorous with the alar 
band, whereas in S. bhagava the subbasal band extends right to the 
abdominal margin of the wings and crosses the abdomen, of which it 
covers two complete segments. UNDERSIDE, both wings marked as above. 

Since the above was written this species has been described by 
Mr. Moore, to whom a Sikkim specimen had been sent by de Nicéville 
for comparison. 


One male, Irangmara, 29th July. 


241. SARANGESA DASAHARA. 
Nisoniades dasahera, Moore, Proc. Zool. Soc. Lond., 1865, p. 787. 
Five males, Sileuri and Silchar, 3rd April to 26th May. 


249. UnASPES FOLUS. 
Papilio folus, Cramer, Pap. Ex., vol. i, pl. Ixxiv, fig. F (1775). 
Twenty-two specimens of both sexes, Silcuri and around, 6th 
April to 6th August. 
243. PLESIONEURA ALYSOS. 
P. alysos, Moore, Proc. Zool. Boc. Lond., 1865, p. 789. 
‘Six males, Irangmara, 8th to 28th July. 
944. Prestoneura nESTEICTA, Pl. XVII, Fig. 5, d. 
P. restricta, Moore, Lep, Cey., vol. i, p. 178 (1881). 
One male, Silcuri, 16th, and another Sildubi, 28th June. 
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245. PrrsioNEURA MONTEFTHI, n. sp, Pl. XVIIT, Figs. 3, Ja, 2. 

$. UrrrüsipE, both wings rich dark brown with a vinous tinge 

in some lights, Forewing with a semi-transparent white lustrous dises 
band of four completely-conjugated spots, the first large and oblong 
at the end of the cell; the second posterior and external to it at the 
base of the interspace between the second and third median nervules, 
and consequently wedge-shaped ; the third conterminous with the first 
and second, forming an oblong figure whose opposite angles are sub- 
equal, and placed in the interspace between the first and second median 
nervules; and the fourth subpentagonal, double the size of the second, 
and half the size of the first and third, but not extending for more than 
two-thirds of the distance across the submedian area in which it is 


placed. Hindwing unmarked. Unperstor, forewing marked as above, but 


with the three subcostal streaka which connect the band with the costa 

much more distinct than above, where they are all but imperceptible ; the 

lowest spot of the discal band much larger, reaching the submedian 

nervure, and outwardly diffused. Cilia concolorous with the wings. 
Exraxse: l7 inches. — 


Two females, Irangmara, 8th and 18th July. Closely allied to 
P. feisthamelii, Boisduval, from the Moluccas. 


O46. CoLADENIA ANDAMANICA. 


Plesioneura dan, var. andamanica, Wood-Mason and de Nicéville, Journ. A. 8. 
B., vol. l, pt. 2, p. 257, n. 118 (1881). _ 

One specimen in forest near Sileuri, 8th August, which agrees best 
with this species, but differs in the discal golden band on the upperside of 
the forewing being slightly broader and the yellow spots on the underside 
of the hindwing obsolete. It agrees with the P. dhanada of Moore (Proc. 
Zool. Soc. Lond., 1865, p. 789, from Masuri in the Western Himalayas) in 
the golden band not nearly reaching the anal angle of the forewing on the 
upperside (thereby differing from P. (Kerana apud Distant) auricittata, 
Moore, Proc. Zool. Soc. Lond., 1878, p. 843, pl. liii, fig. 2), departing 
from it in having the cilia cinereous throughout. 


247. COLADENIA DAN. 


Papilio dan, Fabricins, Mant. Ins., vol. ii, p. 88, n. 798 (1787). 
Eleven specimens of both sexes from 22nd to 30th May. 


248. ABARATHA SURA. 
Achlyodes sura, Moore, Proc. Zool, Soc. Lond., 1865, p. 786. 
Two males, Irangmara, 21st July and 2nd August. 
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We take this opportunity to give a more complete description of 
and to figure twice the natural size from a Sikkim example, the striking 
little hesperid :— | 

249. CYCLOPIDES SUBVITTATUS, Pl. XVII, Figs. 6, Ga, g. 
C. subvittatus, Moore, Proc. Zool. Soc. Lond., 1878, p. 692. 


d,o. UrrrmsipE, both wings iridescent vandyke-brown. Forewing 
with one, two, three, four, or five very small pure and bright chrome- 
yellow streaks divided by the veins placed obliquely beyond the 
end of the cell; or even immaculate; and with all the cilia lighter 
yellow than the spots when present, and broadly intersected with brown 
opposite to the ends of the veins. UNDERSIDE, both wings and the 
bases of the cilia throughont rich vandyke-brown, darker than above, 
and veined and margined with rich chrome-yellow. Forewing with tho 
costal margin to a little beyond its middle, the costal and subcostal 
nervures and nervules to the costal and outer margins, and the extremity 
of the third median nervule veined, and the outer margin bordered, 
with chrome-yellow, so that the wing may be described as being increas- 
ingly bordered from the base to the apex, and decreasingly from the 
apex to the submedian nervure with yellow streaked with dark brown. 
Hindwing yellow-bordered, with the yellow veins broadly edged on both 
sides with yellow. Antenne dark brown, ringed and tipped with 
chrome-yellow. Head, thoraz, and abdomen above dark vandyke-brown, 
below yellow. 

Expanse : ‘90 to *95 inches. 

Has.—Sikkim, where it is not uncommon at low elevations ; Bhutan ; 
and Salween, Moulmein, whence the type specimons were received, 

The great variation in the number of the small chrome-yellow 
spots on the upperside of the forewing presented by our specimens 
from Sikkim and Bhutan suggests at least the suspicion that the C. 
subradiatus of Moore (Proc. Zool Soc. Lond., 1878, p. 693) from the 
Khasia Hills is not specifically distinct from the O. subvittatus of tho 


same writer. 





EXPLANATIONS OF THE PLATES. 
Puate XV. 


1.  Enispe euthymius, Doubleday, d. 
2. Papilio nevilli, W.-M., d. 

2a, -—— W.-M., d. 
3 
4. 





Lehera skinneri, W.-M. and do N., 9. 
Pithauriopsis uitchisoni, W.-M, and de Nn d. 








Pithauria stramineipennis, W.-M. and de N., d . 


Catapaecilma elegans, Drace, d. 
Prate XVI. 


Mycalesis suaveolens, W.-M, and de N., d. 
Erites falcipennis, W.-M. nnd do N., d. 
Euthalia jama, Felder, 9. 

Felder, 4$. 

— = jahnwu, Moore, 9. 

Athyma zeroca, Moore, d. 





Puate XVII. 


Telicota augias, Linnmus, 4. 

Taractrocera maius, Fabricius, 9. 
Isoteinon microstictum, W.-M. and de N., $. 
— W.-M, und de No 2. 
Satarupa phisara, Moore, d. 

Plesioneura restricta, Moore, $. 

— — subvittatus, Moore, £, x 2. 
Moore, d, x 2. 
Parnara assamensia, W.-M. and de N., 9. 
—— W.-M. and do N., 9. 
Halpe sikkima, Moore, d. 

Tagiades obscurus, Mabille, 9. 

— atticus, Fabricius, 9. 

Nacaduba colestis, de N., d. 

viola, Moore, 4. 

macrophthalma, Felder, g'. 
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Prate XVIII, 


Astictopterus subfasciatus, Moore, g'. 

— Moore, g- 
olivascens, Moore, 9. 

Moore, 9. 
Plesioneura monteithi, W.-M. and do N., 9. 
- W.-M. and de N., 3. 
Baracus septentrionum, W.-M. and de N., g. 
W.-M. and de N., d. 
Parnara assamensis, W.-M. and de N., $- 
W.-M. and de N., d. 
eltola, Hewitson, d- 

— ——-- Howitson, d- 

ornata, Felder, d. 

Foldor, d. 

Hasora coulteri, W.-M. and de N., g. 
— — — = W.-M. and de N., 9. 

W.-M. and de N., 9. 


-— — — — 
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XX.—On some New Species of Ficus from New Guinea.— Dy Gronax 
Kino, M. B, LL. D., F. L. S., Superintendent, Royal Botanic Garden, 
Calcutta. 


| Received 31st December, 1886 ; —Read Sth January, 1887.] 


Having been for some time engaged in the study of the Indo- 
Malayan species of Ficus, I have, in another place, suggested a new 
arrangement of the subordinate groups of which the genus is composed. 
Before proceeding to describe the new species from New Guinea which 
have recently come into my hands, it will be necessary to give a short 
outline of this new arrangement and of its morphological basis. 

The flowers of the genus Ficus ure collected in a hollow fleshy axis 
which forms a kind of flask, on the inner surface of which a number 
of flowers are arranged. The flowers at the bottom of the flask come 
to maturity first, those near its mouth being younger in point of deve- 
lopment. "These flower-bearing axes are called * Figs ' or * Receptacles.’ 
They vary in colour, form, size, and in the situation which they occupy 
on the plant. The hollow receptacle has walls of more or less fleshy 
texture, and its mouth is occupied by rows of bracts which, in the 
majority of cases, so interlock ns practically to close it. The lower of 
these bracts often bend downwards into the cavity of the receptacle, 
curving round the upper flowers; the middle bracts are more or less 
horizontal in direction; while those towards the upper or outer part of 
the mouth project therefrom, so as to be visible externally and to form 
a more or less prominent apical umbilicus. In a few species, the mouth 
is surrounded externally by a more or less clearly defined annulus 
formed of coalesced bracts. So much for the receptacle. I may be 
permitted to quote the following description of the flowers contained 
in it from my forthcoming monograph on the Indo-Malayan and Chinese 
species of the genus, and from a paper sent to the Linnman Society of 
London. 

“The flowers, which are mostly unisexual, are situated on the inner 
wnlls of the receptacle. 'They may be either sessile or pedicillate. In 
some species they are separated from each other by scales or bracteoles, 
and in others by hairs, both of which appendages appear to be analogous 
to the palec that are found on the receptacles of many Composite. In 
other species the flowers lie close together, unseparated by any inter- 
vening appendages. Five kinds of flowers are found in the genus, viz., 
male, pseudo-hermaphrodite, neuter, fertile female, and gall flowers. 
The structure of each of these is very simple. The male flowers consist 
of a perianth of from three to five pieces, which, although sometimes 
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united, are usunlly free. The periauth sometimes hardly covers tho 
stamen or stamens; in other cases it is large, inflated, aud completely 
envelopes the stamen. In some species the pieces of the perianth are 
thin and colourless, and not unfrequently hyaline; in othera they are of 
a red or dark-brown colour and opaque. In quite half the Indo-Malayau 
species there is only a single stamen; in very many there are only two; 
while in only a few are there so many as three. In shape the anthers 
are for the most part ovate or elliptic, although some are very broad and 
almost rotund; they are always 2-celled nnd have sutural dehiscence, 
Some are sessile or nearly so, aud iu very few is the filament long. 
The attachment of the anther to the filament is innate in most species; iu 
a few, however, it is adnate. In species with two stamens the filamenta 
are often united for the whole or part of their length, leaving the authers, 
however, free. 

“ Pseudo-hermaphrodite flowers occur in only a few species. Such 
flowers have a perianth like the male flowers, but along with the single 
stamen there is present in them a pistil with completely formed style 
and ovary. I have, however, never found one of these ovaries to contain 
a seed, but I have not unfrequently found one containing a larva. 

" Neuter flowers are found only in the few species forming the 
section Synoecia, They are long-pedicillate, have a 3-leaved periauth, and 
are without any trace of either anther or pistil. 

4 Fertile female flowers have a perianth not very different from that 
of the males, but consisting in many cases of more pieces, and being 
more often gamophyllous, In the case where the pieces of the perianth 
are free, the individual pieces are sometimes rather easily detached, and 
are very apt to be confounded with the bracteoles of the receptacles in 
species where the latter exist. The perianth is usually much smaller 
than the mature nchene, and covers the latter very incompletely or not 
al. In some cases where the perianth is gamophyllous it forms a small 
cup, which surrounds only the base of the ovary or its pedicel, It was 
in some such cases, where the perianth is hyaline, that Miquel was led 
- to believe that none existed ; and hence his statement about the perianth 
being absent in Covellia. The pistil may be sessile, but it is very often 
pedicillate ; the ovary is more or less ovoid or obovoid, with a tendency 
to be emarginate on the side at which the style it attached. It contains 
| a single pendulous ovule. The style is filiform, aud is in most cases 
distinctly lateral or sub-terminal ; it rarely springs from the apex of the 
ovary. In length the style usually greatly exceeds the ovary: it is 
usually smooth, but in a few species it is hairy. The stigma, which is 
papillose, varies in shape, being cylindric, clavate, peltate, or infuudibuli- 
form; nnd in a few cases it is flat. In many species it is obliquely 
51 
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truncate, and in not a few bicrural It is, however, often very difficult 
to determine the exact form of the stigma, from the fact that at an 
early stage the stigmas of the fertile female flowers of the same recep- 
tacles are joined together in « dense felted mass, from which it is nearly 
impossible to detach any individual ina state of entirety, After ferti- 
lisation, the ovary becomes developed into an achene which tends to be 
unilaterally emarginate (many achenes are very distinctly reniform), 
and the style becomes more lateral, or even basal. The ripe achene has 
a crustaceous pericarp of a pale yellow colour and with a more or less 
minutely tuberculate or undulate surface. External to the crustaceous 
coat, there is occasionally a glairy or viscid layer. The pericarp is never 
very thick, and sometimes it is conspicuously thin, On cutting the 
achene open the embryo is seen with a small amount of albumen. I 
have not, however, paid much attention to the relation of the albumen 
to the embryo. Nota few of the perfect female flowers fail to be ferti- 
lised. But the fact of the barrenness of such is not recognisable until 
the achene has been cut open, and they are found to contain no embryo. 
Externally these infertile achenes exactly resemble those containing 
embryos. 

“Besides the above four kinds of flowers, there occur, in all the 
species of Ficus which I have examined, a set of flowers which, adopting 
the name given to them by Count Solms-Laubach, I call gall flowers. 
My own name for these was originally insect-attacked females; but 
Count Solms-Laubach’s name being much shorter and more suitable, I 
have adopted it. The existence of these gall flowers, as a separate and 
distinct kind of flower in this genus, was first made publicly known by 
the distinguished botanist just mentioned, in Botanische Zeitung, Nos. 33 
to 36 for 1885. My own observations and inquiries on Ficus have been 
in progress since 1878, but on account of my unwillingness to publish 
anything until I had completed my research, I have been anticipated iu 
the publication of the facts about gall flowers. The gall flowers in 
many respects resemble the fertile female flowers: they have in most 
cases a similar perianth, an ovary, and a style. When fully developed, 
they are recognised at a glance by their containing the larva of an insect, 
which can often be seen through the pericarp of the false achene into 
which the ovary develops. But whether the larva be visible or not, or 
whether it be present or not, the false achene of the gall flower may, in 
its later stages, be distinguished from the true achene of the fertilised 
ovary of the perfect or fertile female flower by being more often pedi. 
cillate, and by ite shape being usually globular and rarely elliptic or 
reniform; by its surface being smooth, not minutely tubercular or 
undulate, and never viscid or glairy ; and frequently also by the tense, 
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distended appearance of tough membranous wall (false pericarp). The 
sty le is, as a rule, much shorter and straighter than the style of the 
fertile female flower, and more terminal; and it has very frequently a 
dilated tubnlar apex which occupies the situation of the true stigma, but 
has often little or none of the viscid parenchyma characteristic of that 
organ. These peculiarities in the nature of the stigma and the shortness 
of the style are apparent in the gall flowers of many species from a very 
early stage. They are not consequences of the deposit of the egg of 
an insect in the ovary, but, as Count Solms-Laubach points out (Bot. 
Zeitung, l.c.), such original peculisrities in the style and stigma of 
the gall flower may rather determine the selection of it by the insect 
as the nidus for its egg ; for in many of the species of Blastophaga and 
of some other Hymenopterous genera which visit figs, tho ovi-positors 
are not long enough to reach down the longer and more curved styles 
of the perfect female flowers. There are, however, many species of 
Ficus (more especially in the group Urostigma) in which the gall and 
fertile female flowers are not characterised by any marked differences 
in the form of style and stigma, and it is only by cutting the ovaries 
open thnt the two can be distinguished. 

“Now there is probably nothing in itself very remarkable in the 
mere occurrence in the genus of numerous flowers having the general 
form of females, which yet, by reason of certain peculiarities in their 
structure, are incapable of fertilisation by pollen and are practically 


barren, while at the same time their very structural defects fit them for 


becoming the nidus for the eggs of special insects. But when the 


manner in which these malformed female flowers nre disposed in the 


receptacles is inquired into, it becomes clear that, through the interposi- 
tion of insects, these malformed females play a most important part in 
the life-history of many species of the genus. Inall the species, except 
those included in the section Urostigma, the gall flowers occupy the 
same receptacles as the males, while the fertile female flowers occupy 
different receptacles. In other words, the majority of the species have 
two distinct sets of receptacles—one set containing male and gall flowers, 
but no fertile female flowers, and another set containing only fertile 
female flowers without any trace of either male or gall flowers. The 
proportion of males to gall flowers in receptacles of the former kind 
varies. In all (excepting the Urostigmas just mentioned) it 15 the rule 
to find the males confined to a zone of greater or less width at the apex 
of the receptacle just under the scales which close its mouth. Some- 
times this zone is very narrow indeed, and consists of only a single row 
of male flowers, and that row not always à complete one; the remain- 
ing part of the interior of the receptacle being occupied by gall flowers. 
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In by Mr the majority of cases these two kinds of receptacles, so physi- 
ologically distinct, are undistingnishable by external characters, and 
they are both borne by the same individual plant. They look exactly 
alike until one cuts them open and examines their contents. The most 
notorious of the few exceptions to this rule is the common eatable fig 
(Ficus Carica), in which species the male and gall flowers occupy elon- 
gated receptacles borne on one set of individnal trees, while the fertile 
female flowers occupy more or less globular receptacles which are borne 
by a different set of trees. So different in appearance are the two kinds 
of receptacles in F, Carica, that the trees bearing them (although they 
have similar leaves) have almost from time immemorial been considered 
distinct species, known by distinct names—the former being called the 
Caprifig, the latter the Fig. 

"In the majority of the gall flowers an insect deposits an egg, and 
many of them contain a larva which is easily seen through the coats 
of the false achene. The larva escapes into the cavity of the receptacle 
by cutting its way through those coats, and the fully developed winged 
insects are often to be found in considerable numbers in the cavity of 
the fig, the opening by which each eseaped from the ovary in which it 
was developed being clearly visible. The perfect insects escape from 
the cavity of the receptacle into the open air by perforating a passage. 
through the scales that close the mouth of the latter. The egg of the 
insect must in most cases be deposited in the ovary of the gall flower at 
a very early period ; for, about the time at which the pupa is escaping 
from the ovary, the pollen of the anthers of the male flowers is only 
beginning to be shed. It is quite clear therefore that the synchronism 
of the two events—the escape of the insect and the maturity of the 
pollen—is an arrangement of much physiological significance. In the 
epecies of Ficus in which the arrangement just described obtains (and 
these are by far the majority), the perfect female flowers are contained 
in receptacles which are consecrated to themselves alone. In these 
receptacles the flowers are all perfect females. There is not a trace of 
a male or of a gall flower. These receptacles in many species are per- 
fectly closed from a very early stage, and yet, in the majority of cases, 
every one of the ovaries of the females they enclose contains, when 
mature, a perfect embryo. The exact way in which these fernales are 
pollenised is n matter on which I cannot pretend to throw any light. 
I can only state the problem. The males are shut up from nn enrly age 
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ovarial cavitios of the egg of an insect. On the other hand, a number 
of perfectly formed females, all well adapted for the reception of pollen, 
are shut up together in a receptacle which contains neither male nor gall 
flowers, and to which it must from a very early stage be very difficult for 
pollen-bearing insects to got access. Yet each of the females situated 
in such apparently disadvahtageous circumstances bears a well-formed 
embryo. No doubtthe Blastophaga or other Hymenopterous insect deve- 
loped in the gall flowers, in some way, conveys the pollen of the males to 
the perfect females imprisoned in the neighbouring receptacles. But al- 
though one can understand that it is to the advantage of the insect to 
enter the receptacle containing the gall flowers, since these afford it 
such a suitable nidus for its egg, and that the mature insect in escaping 
from these receptacles may, inadvertently carry along with it some of 
the pollen which the anthers are then shedding, yet it is difficult to under- 
stand how the pollen so removed is conveyed into the interior of the 
receptacle containing the perfect female flowers, and how these females 
are so universally fertilised by it. 

“This arrangement, by which the receptacles are practically dim- 
cious, obtains, as I have said, in a large proportion of the species of 
Ficus. There is, however, a group of species (Urostigma) in which it 
does not obtain, and in which male, fertile female, and gall flowers are 
contained in the same receptacle. In this group the difference in struc- 
ture in the early stages between gall and fertile female flowers is very 
slight, and in some cases I could find no difference whatever. And even 
the ripe achenes of the fertile females are in many cases undistinguish- 
able externally from the ovaries containing far advanced pups, and it 
is only by cutting them open that they can be recognised. As regards 
the relation in this group of Urostigma of the male flowers to the fertile 
female and gnll flowers, there nre two types of arrangement, In one set 
of species (of which F. Bengalensis and tomentosa are good examples) 
the male flowers are comparatively few in number, and are confined to 
a zone at the apex of the receptacle, just under the ostiolar scales ; while 
in another set the male flowers are intermixed with the fertile female 
and gall flowers over the whole surface of the interior of the recep- 
— A third small group (Synæcia) has neuter flowera mixed with the 
fertile females in one set of receptacles; while the other set of recep. 
tacles contain only male and gall flowers. And a fourth group (which 
lave named Palwomorphe) has male lowers which, in addition to an 
anther, contain an insect-attacked or gall pistil. These —— 
phrodite flowers are confined to the sub-ostiolar = the — ero 
the receptacle being occupied by gall flowers: while pertec emale 
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fowers occur in a distinct set of receptacles and are unaccompanied by 
any trace of male or gall flowers. 

“It appears to me that, in the peculiarities in the structure and 
arrangement of the flowers which I have above described, the evolu- 
tionary history of the genus Ficus may to some extent be traced. I 
have therefore ventured to arrange the Indo?*Malayan species into two 
great groups, and to divide the second of these great groups into threo 
sub-groups, according to their presumed seniority. Believing that her- 
maphroditism is an archaic and primitive condition from which the 
genus is in process of delivery, I look on its persistence, even in an 
imperfect form, as an indication of age. I have therefore separated off 
the ten species in which I find it regularly to occur into a distinct group. 
Of this group pseudo-hermaphroditism is the diagnostic mark; and to 
the section which these ten species form I have given the name Palao- 
morphe. It is true that, in the whole of these ten species, the pseudo- 
hermaphrodite flowers are confined to the same receptacles as the gall 
flowers; while the perfect females are confined to a distinct set of recep- 
tacles in which there is no trace of either males or gulls, and that the 
receptacles are thus practically dicecious. Still it appears to me that 
the persistence of the rudimentary female organ in the male flowers must 
be taken as indicating a more primitive condition than the enclosure in 
the same receptacle of strictly unisexual male and female flowers (the 
arrangement obtaining in Urostigma). These ten species being disposed 
of in a group by themselves, I have formed the remaining species of Indo- 
Malayan Ficus intoa group characterised by unisexual flowers. And 
that group I have divided into three sub-groups, according as the recep- 
tacles are monmcious, pseudo-moncecious, or practically dicecious, the 
practically dicecious sub-group being again subdivided into sections 
which are founded on the number of the stamens and the situation of 
the receptacles. For five of the seven sections into which I have thus 
thrown the Indo-Malayan species, I have adopted, as sectional designa- 
tions, words previously in use as sectional or subgeneric names. For 
the first section, as already stated, I have invented a new name, which 
indicates what I believe to be its position in the evolution of the genus, 
and for the seventh I have also invented a name, indicating its juniority 
in point of evolution. The arrangement is as follows :— 

GROUP L-—Pszupo-RERMAPHRODITE; male flowers with 1 stamen and 
a rudimentary pistil. 
Pseudo-hermaphrodite flowers and gall 
flowers in one set of receptacles: 
ĝ fertile female flowers in another set Palæomorphe. 
GROUP II.—Uvxi8EXUAL OR ASEXUAL ; male flowers without rudimentary 
pistils. 
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Sum-GROUP L.—Male, gall, and fertile female 
flowers on the same receptacle .., Urostigma. 
Sus-orove II.—Flowers unisexual or neuter: male 
and gall flowers in one set of re- 
ceptacles, fertile female and neu- 
ter flowers in another set ......... Synæcia. 
SuB-oROUP III.—Flowers unisexual: male and gall k 
flowers in one set of receptacles, 
fertile female flowers only in an- 
other set— 
A.—Flower monandrous— 
a, Receptacles chiefly axil- 
De ATTUT ETICA RET DEI Sycidium. 
B, Receptacles mostly in 
fascicles from stem 


and branches........... . Oovellia. 
B.—Flowers di-, rarely trian- 
drous— 
a, Receptacles mostly axil- 
Iure ever ess Eusyce. 


B, Receptacles mostly in 
fascicles from stem and 
branches ......e.e..  Neomorphe. 

Amongst the new species which it is the chief object of this paper 
to describe there are none belonging to the sections JPaleomorphe or 
Neomorphe. The species are as follows :— 

UnosTIGMA.—Male, fertile female, and gall flowers in the same recep- 
tacle; stamen usually 1; stigma elongate, usually acute; receptacles in 
the axils of the leaves or of the scars of fallen lenves, tribracteate at the 


base; leaves alternate, entire, coriaceous, or sub-coriaceous, rarely mem- ' 


branous; usually trees or powerful climbers ; epiphytal at least in early 
life. 

Ficus hesperidiiformis, King; a tree, glabrous in all parts except 
tho stipules which are minutely tomentose externally ; young branches 
hollow, thick, marked with annular scars ; leaves coriaceous, alternate, 
broadly elliptic-oblong, gradually tapering towards tbe apex which ends 
in a short rather blunt point, the base rounded, edges entire ; lateral 
ary nerves very numerous (40 or 50 pairs) running nearly nt right 
s from the thick prominent midrib and anastomosing about ‘I in. 
from the edge, secondary nerves and reticulations minute but distinct, 
the petiole from $ to 1 as long as the blade ; stipules very large, coloured, 


convolute, minutely tomentose on the outer, smooth on the inner surface ; 
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length of blade and of stipules 6 to 9 in., petioles 2:5 in. to 4°5 in.; 
receptacles large, axillary, solitary, pedunculate, globose, smooth, np- 
parently without basal bracts, about 1:5 in. in dinam., the walls very 
thick; male flowers numerous, pedicellate, anther single, sub-sessile, 
ovoid, its walls thick and cartilaginous, the dehiscence lateral, perianth 
gamophyllous with 3 oblong blunt segments; gall flowers with hard, 
crustaceous, S-sided ovary, thick short pedicel, and no perianth other 
than the long, linear, subulate scales which spring from the walls of 
the receptacle between the flowers; fertile female flowers not seen. 

New Guinea; H. O. Forbes, No. 737. 

The material in my possession is not very abundant, and I have not 
had the advantage of seeing Mr. Forbes's field notes, I presume this 
is a tree. The leaves and stipules at once recall to mind those of F. 
elastica. But the leaves of this are larger and the stipules are tomentose 
externally. The receptacles are quite different from those of elastica, 
being greatly larger and of a globular, not an ovoid, shape. When dry, ` ~ 
the receptacles a good deal resemble a small orange. 

Ficus Edelfeltii, King; a tree, the bark of the young shoots pale and 
slightly puberulous, all the other parts glabrous except the midribs of 
the leaves and the receptacles; leaves alternate, thinly coriaceous, shortly 
petiolate, from oblong to obovate-elliptie, gradually narrowed to the 
rounded 5-nerved base, the apex rather suddenly contracted to a short 
blunt acumen, the edges entire and slightly undulate; primary lateral 
nerves about 9 pairs, prominent on the lower surface and forming 
bold intramarginal arches, the midrib prominent, sparsely adpressed- 
pubescent; the rest of the lower surface glabrous and shining, tho 
minor nerves and reticulations strongly marked; upper surface dull, 
darker than the lower; length of blade 6 to 8 inches, width 3 to 3-25 ' 
in.; petioles ^5 in. long: stipules slightly shorter than the petiole, lanceo- 
late, convolute; receptacles axillary, in pairs, pedunculate, globular, 
with a projecting cylindrie pubescent umbilicus, the sides pubescent 
when young, nearly glabrous when adult, from '6 in. to *75 in. 1n diam., 
basal bracts 3, small, reflexed ; peduncle about ‘1 in. long, tomentose; 
male flowers only near the month of the receptacle, sessile, the stamen 
elliptic, on a short thick filament, perianth of 5 narrowly semi-lunar 


pieces; gall flowers with a globular smooth, thin, naked ovary and a , 
short lateral style, the perianth like that of the male: fertile female * 


flower with an ovoid, rather flattened, minutely tuberculate achene, and 
a filiform lateral style much longer than the ovary, the stigma triangu- T 


kacr * i 

be lar, perianth of 4 broadly semi-lunar pieces. — = 

= New Guinea, H. O. Forbes, No. 59, and probably also 409, of which. AC 
las B 
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In foliage this species much resembles the Indian J’. nervosa, Heyne; 
but the receptacles of this are much larger. Its nearestally is, however* 
F. pubinervis, var. Teysmanni, which it almost exactly resembles in the 
form, texture, and nervation of its leaves. The flowers, however, of the 
two differ, and I have no doubt they are distinct species. 

Ficus Lawesii, King; a tree, all its parts quite glabrons, the bark of 
the young shoots pale and shining ; leaves petiolate, thickly membranous, 
ovate-oblong or narrowly elliptic, entire, the base rounded 3-nerved, the 
apex gradually narrowed to a very short blunt point; lateral primary 
nerves diverging from the bold midrib at a wide angle, about 10 pairs, 
not very prominent on either surface, the reticulations small and rather 
distinct on the lower surface; both surfaces quite smooth but rather 
dull when dry; length of blade 5 to 6 inches, width 2:5 in. ; petiole 1 in. to 
1:25 in.; stipules narrowly lanceolate, convolute, rather more than half 
as long as the petiole; receptacles crowded near the ends of the branches, 
in pairs, sessile, cylindrico-globose, 5 in. in diam., contracted at the 
base into a short thick pseudo-stalk, umbilicus composed of 3 large, 
thick smooth triangular scales, the sides smooth ; basal bracts conlescing 
into an irregular ring : gall flowers sessile, the ovary prismatie, conical, 
smooth,’style and stigma absent: male and fertile female flowers uu- 
known. 

New Guinea: H. O. Forbes, No. 85. From its general facies, I 
have no doubt that this is a Urostigma near nervosa. The receptacles, 


- however, in the only two specimens I have seen, are diseased ; and only 


the gall flowers can be distinguished. 

I have named this after the Rev. W. G. Lawes, one of the devoted 
band of missionaries settled on the south-eastern coast of N. Guinea 
who have done so much in the way of collecting. 

Ficus casearioides, King; a glabrous tree, the leaves on long petioles, 
thinly coriaceous, alternate, entire, broadly ovate-elliptic, tapering 
much to either end, the base acute, 3-nerved, the apex suddenly and 
shortly triangular-acuminate ; lateral primary nerves 8to 10 pairs, nearly 
at right angles to the midrib and like it strongly marked on the under 
surface, which is minutely tuberculate-tesselate ; length of blade 5 to 6'5 
in., breadth 2:75 in. to 3°25 in., petiole 1:5 in.; stipules lanceolate sub- 
convolute, ‘6 in. long; receptacles axillary, in pairs, on long slender pedun- 
cles, ‘5 in. in diam., depressed globular with a slight stalk-like construc- 
tion at the base, smooth, basal bracts 3, minute; peduncles :75 in. long: 
male flowers sessile, the single anther broadly ovate, sub-sessile; the 
perianth of 3 obovate pieces: gall flowers sub-sessile or pedicillate, the 
ovary smooth with thick crustaceous walls, the style short, lateral; 
the igma infundibuliform ; perianth of 4 or 5 oblong pieces which closely 
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invest the ovary; femnle flowers like the galls but with a shorter more 
globose ovary and n longer style: all three kinds in the same receptacle, 

New Guinea, H. O. Forbes, No. 568, 

The leaves of this a good deal resemble those of F. cascaria, 
Mnull., but the structure of the flowers is different. The affinities of this 
in the section Vrostiqma are with nervosa, 

SrĒxorcia.— Flowers unisexual or neuter: male flowers with 1 
stamen : male and gall flowers in one set of receptacles, fertile female and 
neuter flowers in another set; climbers with large coloured receptacles, 
the leaves tesselate beneath. 

Ficus Scratchleyana, King; scandent, glabrous except the recep- 
tacles which are minutely sub-tomentose; leaves petiolate, coriaceous, 
entire, narrowly elliptic-oblong, gradually tapering to either end, the 
base minutely cordate, 3-nerved; the apex with a short blunt point ; 
under surface tesselate; primary lateral nerves 5 or 6 pairs, prominent 
beneath, as is the midrib; length of blade 5 to 7 in.; width 1:75 in. to 
2/25 in.; petioles 1 in. to 15 in. long; stipules subulate, convolute, 
about 5 in. long.; receptacles axillary, solitary, pedunculate, ovoid- 
globose, minutely sub-tomentose, with a prominent umbilicus, about 1 
inch in diam., basal bracts 3, small; fertile female flowers pedicillate, 
the perianth of 4 linear pieces, ovary ovoid-elliptic, the style lateral; 
stigma large, bicrural when young, truncate when adult from the absorp- 
tion of the arms; nenter flowers mixed with the females all over the 
receptacle, pedicillate, the perianth of 4 lanceolate pieces: receptacles 
containing male and gall flowers not seen. 

New Guinea, H. O. Forbes, No. 900. 

This is well distinct from any other species of this group. Its 
nearest ally is F. apiocarpa, Miq. 

SvcerpiUM.— Flowers unisexual: male and gall flowers in one set 
of receptacles; fertile female flowers in a distinct set of receptacles; 
male flowers with 1 stamen (sometimes 2). Leaves alternate; recep- 
tacles small, axillary, more or less scabrid (a few have receptacles in 
fascicles from the stem); shrubs, small trees or climbers; rarely 
epiphytal. 

Ficus Armiti, King: a climber; the yonng shoots covered with 
short, buff-coloured tomentum; leaves alternate, shortly petiolate, 
membranous, ovate-lanceolate, with a long acuminate apex, the baso 
rounded or sub-cordate 5 to 7-nerved, the edges entire; primary lateral 
nerves 5 to 7 pairs, diverging from the midrib at rather a wide angle, 
lower surface minutely tuberenlate, hispid especially on the midrib and 
nerves, the longer hairs with black enlarged bases; upper surface 


scabrid, the midrib minutely hispid; length of blade 2:5 in. to 8.; 












1896] G: King—New Species of Ficus from New Guinea;  —— 408 


breadth 1:25 in.; petioles:2 in. long, tomentose; stipules, 2 to each 
leaf, subulate, rather longer than the petioles, tomentose at first, but 
ultimately glabrous; receptacles axillary, solitary, pedunculate, sub- 
globular, with rather a prominent umbilicus, shortly, hispid-tomentose 
when young, glabrescent when mature, 2 in. to:25 in. in dinm.; basal 
bracts none, but a few irregular broad fleshy bracts along the sides ; 
peduncles slender, about *2 in. long, tomentose; male flowers numerous 
near the mouth of the receptacle, the perianth of 3 lanceolate pieces ; 
anther single, broadly ovate, on a long stout filament; gall flowers with 
a pedicillate gamophyllous perianth which is deeply cleft into 4 linear 
curving lobes which embrace the ovoid, smooth, shining ovary: style 
lateral, from near the apex of, and half as long as, the ovary ; stigma 
infundibuliform ; female flowers unknown. 

New Guinea; H. O. Forbes, No. 609. This species approaches F. 
ampelas, Burm., but its leaves are more inclined to be cordate at the 
base and acuminate at the apex, and they are less scabrous and more 
hairy on the under surface; while the receptacles are larger, more 
hairy when young, and on longer peduncles, than in that species. 

I have named this after Mr. Armit, of the Argus Expedition for the 
exploration of New Guinea, 

CovELLIA.—Flowers unisexual; male flowers in the same recept- 

' acles as the gall flowers, monandrous, the perianth of 3 or 4 distinct 
pieces: female flowers in separate receptacles from the males and galls, 
peduneulate or sessile, the perianth gamophyllous, much shorter than 
the ovary, or wanting, (rarely consisting of 4 or 5 pieces); the recepta- 
cles on long sub-aphyllous branches issuing from near the base of the stem, 
often sub-hypogmal; or on shortened branchlets (tubercles) from the 
stem and larger branches; or axillary: shrubs or trees, never epiphytes 
or climbers. 

Ficus Miquelit, King: F. caulocarpa, Miq. in Ann. Mus. Lugd. 
Bat. iii, 235, 207 (not Urostigma caulocarpa, Miq. in Lond. Journ. Bot. 
VI, 568); F. fistulosa, Kurz (not of Reinw.), Forest Flora B. Burmah, 
II, p. 459, (partly): a tree, the young branches adpressed-strigose ; leaves 
alternate or sub-opposite, membranous, obovate-oblong or oblanceolate, 
the apex suddenly contracted into a narrow tail about I inch long, edges 
entire, base much narrowed 3.nerved ; lateral primary nerves 6 to 8 
pairs forming an obtuse angle with the midrib; both surfaces pubes- 
cent when young, becoming when adult almost glabrous; length of 
blade 45 to 8 inches; petioles from ‘3 to -b in.; stipules lanceolate, 
pubescent externally, "35 in. long; receptacles borne on rather large, 
panicled, scurfy, shortly bracteolate branches, which issue from tho stem, 

pedunculate, depressed-globular, pubescent, greenish when ripe and with 
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pale stripes, about :75 in. across; umbilical scales numerous, rather 
broad; basal bracts 3, ovate-acute; peduncles 75 in. long; male flowers  - " 
only near the ostiole, sessile, the perianth inflated, of three broadly 
ovate much imbricate pieces; anther broadly ovate, its apex emarginate, 
sub-sessile; gall flowers sub-sessile or long-pedicillate, without perianth, 
the ovary ovoid-globose, smooth; style short, lateral; stigma tubular; 
fertile female flowers without perianth, pedicillate, the achene obovoid, 
minutely tuberculate; style as long as ovary, lateral ; stigma, cylindric. 
Celebes, De Vriese; Singapore, King; Sumatra, Beccari; (Beco. Herb, 
P. S. Nos, 544, 631, 761); Perak, King's Collector, Nos. 1883, 055; 
- Burmah, Kurz, No. 1520, 8145; New Guinea, Forbes, No. 903. 

This species is allied to F. botryocarpa, Miq. by the short, much 
branched receptacular panicles. "This is the plant which Miquel de- 
scribed as Covellia caulocarpa; but as he had already described a Uros- 
tigma caulocarpa, it became necessary to find a new name for this, and I 
have taken the opportunity of re-naming it after that distinguished 
botanist, 

Ficus Chalmersii, King; a tree, the young shoots slightly swollen 
at the nodes, the bark dark brown with short pale adpressed hispid 
hairs: leaves alternate, thickly membraneous, ovate-lanceolate to ovate- 
oblong, tapering gradually to the slightly unequal, bluntish or sub-acute, 
S.nerved base, and to the sharply, but shortly acuminate, apex; the 
edges entire or obscurely and remotely sub-serrate; primary lateral 
nerves about 7 pairs, minutely adpressed-hispid on both surfaces; the 
remainder of the lower surface of the leaf glabrous, of the upper sur- 
face minutely adpressed-hispid; length of blade 5 or 6 inches; petiole 
about -5 in. long, adpressed-hispid ; stipules, in pairs, lanceolate, glabrous 
except a few stiff hairs near the base externally, *5 in. long; receptacles 
on short woody racemes from the stem and larger branches, pedunculate, 
in pairs, when young broadly pyriform with concave apex and*much 
depressed umbilicus, smooth, °75 in. or upwards in diam.; basal bracts 3, 
broadly triangular, united into a cup; peduncle thick, about ‘25 in. 
long; female flowers (when young) narrowly ovoid-elliptic, the style 
short, thick, terminal, with a dilated discoid tubular stigma; the peri- 
anth gamophyllous, half as long as the ovary and closely applied to it; 

| ripe female, male and gall flowers unknown. 

— New Guinea; H. O. Forbes, No. 100. A species near brachiata, 
King, but not so glabrous, and with its receptacles borne on much 
shorter branches than in that species. , - 

"^ Named after the Rev. J. Chalmers, the intrepid Missionary explorer — — 
* of New Guinea. | | 7 : 
| Ficus Bernaysii, King: a tree? the young shoots fulvous-tomen- 
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tose: leaves alternate, shortly petiolate, membranous, inequilaternl, 
obovate-elliptic, tapering gradually from above the middle to the blun- 
tish, very unequal, obscurely 5-nerved, base, and rather suddenly to the 
shortly acuminate apex; the edges minutely serrate; the whole of the 
under surface shortly fulvous-tomentose ; primary lateral nerves 7 pairs; 
upper surface shortly adpressed-hispid, tomentose on the midrib and 
nerves; length of blade abont 7 inches, petioles under ‘5 in. ; stipules 
tomentose externally, glabrous internally, convolate, “5 in. long; recep- 
tacles on long peduncles, in short crowded panicles, from the stem 
and larger branches, puberulous, sub-globose, about :25 in. in diam., 
contracted at the very base into a short pseudo-stalk, at the junction of 
which with the peduncle proper are 3 small triangular basal bracts: 
peduncle proper nearly :5 in. long: young female flowers with a flattish 
ovoid, smooth, ovary; the style nearly as long as the ovary, lateral, 
curved, hairy; the stigma cylindric; perianth gamophyllous, very short, 
covering only the stalk of the ovary ; ripe female, male and gall flowers 
unknown. | 

New Guinea; H. O. Forbes, No. 625. A species which, in the form 
and arrangement of its receptacles, resembles F. condensa, King, and in 
its leaves approaches stipata, King, fascieulata, King, and Forbesit, King. 

Named in honour of Mr. L. Bernays, of Brisbane, whose efforts for 
the exploration of New Guinea, and for the development of his own 
Colony of Queensland are so well-known. 

Evsyce.—Flowers unisexual, male and gall flowers in one set of 
receptacles, fertile female flowers in a distinct set of receptacles ; male 
flowers with 2 stamens; receptacles small, axillary ; scandent or erect 
shrubs or small trees, rarely epiphytal; the leaves alternate, softly hairy 
or glabrous, not scabrid or hispid. 

Ficus Pantoniana, King; a glabrous climber ; leaves alternate, shortly 
petiolate, coriaceous, almost exactly oval or ovate-oblong, entire, the apex 
slightly acute, the base rounded or sub-cordate 3-nerved ; primary lateral 
nerves 4 pairs, rather prominent on the lower surface, which has wide 
obscurely tesselate reticulations ; length of blade 3 or 4 inches, width 
1:5 in. to 2 in.; petiole rather under '5 in. ; stipules ovate-acute, gla- 
brous, *3 in. long, receptacles in pairs from the axils of the leaves, but 
mostly from the scars of fallen leaves, smooth, globular, "$ in. in diam. 
produced at the base into a pseudo-stalk nearly ‘5 in. long, at the jung- 
tion of which with the peduncle proper are $ minute bracts ; — 
flowers pedicillate, the perianth deeply 4-cleft, the lobes — n 
the ovate-oblong, smooth, pale-edged, ovary : style thick, lateral; stigma 
widely infundibuliform : male and gall flowers not seen. vs 
New Guinea, H. O. Forbes, No. 185. I have not seen recep- 
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raoles of this which contain the male and gall flowers; but I put it into 
this section with some confidence from its resemblance, in externals as T 
well as in the structure of the female flowers, to F. dist icha, Bl. 

I have named it in honour of Mr. J. A. Panton, a distinguished 
Australian explorer. 

Ficus Baewerleni, King: scandent, the young shoots puberulous ; 
leaves coriaceons, shortly petiolate, ovate-oblong or elliptic-lanceolate, 
the base rounded or subcordate 5-nerved (2 of the nerves minute), the 
apex gradually narrowed to a short point, the edges entire; primary 
lateral nerves 4 or 5 pairs, very bold (as is the midrib) on the under 
Surface which is uniformly covered with very short soft brown tomen- 
tum ; upper surface minutely tuberenlate; length of blade about 7 inch- 
es, petiole “4 in.; stipules convolute, pilose externally, rather longer 
than the petioles; receptacles axillary, pedunculate, solitary or in pairs, 
depressed-globose, nearly 1 inch in diam., contracted at the base into a 
short pseudo-stalk, at the junction of which with the peduncle proper 
are 3 broadly triangular basal bracts; peduncle proper :25 in. long, 
tomentose; female flowers with a perianth of 4 distinct fleshy pieces 
which are shorter than the narrowly ovoid, smooth, ovary ; style slender 
terminal; stigma halbert-shaped; male and gall flowers not seen. 

New Guinea; H. O. Forbes, No, 378. 

This has a general resemblance to F. recurva, Bl., in the form and 
venation of its leaves and in the perianth of the female flowers, It is, 
however, well distinct by the larger size of all its parts, but especially 
of iis receptacles which are ten times as large as those of recurva, 
besides being pedunculate and of a different shape. This also resembles 
lasiocarpa, Miq. * 

I have named this after M. Baeuerlen, of the expedition sent by the 
Geographie Society of Australasia for the exploration of New Guinea. 

Ficus duriuscula, King, Monog. Indo-Malayan and Chinese Ficus; | 
a tree, all parts glabrous but rather harsh and sub-scabrid ; leaves petio- | 
late, membranous, elliptic narrowed to each end, or elliptic-lanceolate, 
the apex rather shortly acuminate, the edges undulate sub-crenate, base 


boldly 3-nerved biglandular; primary lateral nerves 4 to 6 pairs, thin | 

| but strong, as are the midrib and secondary nerves ; reticulations minute, 

i very distinct on the lower surface; both surfaces glabrous, tho lower = = 

h harsh to the touch ; length of blade 5 to 10 inches; petioles swollen at. } 3 


— either extremity, varying in length from “5 in. to 1 inch; stipules MEI 
lanceolate, glabrous, *25 in. long ; receptacles axillary or in fascicles of from. Ju 

"M 8 to 6, from small broad flat ebracteate tubercles from the stem and | 
. larger branches, pedunculate, globose, their sides slightly — to- 

* the sub-umbonate apex, glabrous, since etd '5 in. across, - 
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base slightly constricted, ebracteate; peduncle thin, *4 in. to ‘8 in. long, 
with a few small scattered  bracteoles, scabrid; male flowers with 2 
stamens nnd a 5 or 6-cleft hairy perinnth; gall flowers with a perianth 
similar in shape but not hairy, the ovary ovoid, the style short, lateral; 
fertile female flowers with the achene ovoid, smooth, mucilaginous ex- 
ternally when ripe; the style lateral, longer than the ovary, curved; the 
stigma clavate; the perianth as in the gall flower. 


New Guinea, (Soron) Sig. Beccari (Herb. Becc. P. B., No. 188); H. O. 
Forbes, No. 765. 

A species allied to the Australian F. magnifolia, Mull. and to 
Madurensis, Miq. but with shorter petioles and more muricate receptacles. 
It also comes near brevicuspis, Miq., but its leaves are not obovate and 
their bases are not cordate as in that species; they are moreover longer, 
more pointed, and have shorter petioles. This also resembles F. balica, 
Miq. and F, copiosa, Steud, This, however, has two stamens, while the 
majority of those just mentioned have but one. The receptacles in 
Forbes's specimens are axillary and are more boldly muricate than in 
Beceari’s No. 188: the leaves are also rather longer. When better mate- 
rial shall be forthcoming, it may be possible to separate these two forms 
specifically. At present I include them under one species, 

Ficus Odoardi, King : Monogr. Indo-Mal. and Chinese Ficus; a tree, 
the young shoots covered with brown tomentum, the leaves oblong- 
elliptic, slightly inequilateral, gradually narrowed upwards to the shortly 
acuminate apex, the edges entire ; the base broad, rounded, very slightly 
emarginate, 3-nerved; primary lateral nerves 5 pairs, prominent on the 
lower surface which is pretty uniformly hispid-pilose ; upper surface 
slightly harsh and with some scattered stiff hairs especially on the nerves, 
the midrib minutely tomentose; length of blade from 6 to 9 inches; 
petiole about ‘3 in., tomentose; stipules ovate-acuminate, tomentose 
on the outer, glabrous on the inner, surface, “G6 in. long; receptacles 
pedunculate, in pairs or solitary, axillary, 1 inch and upwards in diam., 
sub-globose, with conical umbonate apex and broad concave base, the 
sides rough, minutely tuberculate and deciduously hispid-pubescent or 
tomentose ; the umbilicus minute, closed by stiff yellow hairs, and sur- 
rounded at some distance by a wavy annulus; basal bracts none; dinme- 
ter, 125 in, ; peduncles stout, clothed, like the receptacles, with decidu- 
ous tomentum, ‘3 in. long; male flowers pedicillate, large, occupying the 
upper half of the receptacles with the gall flowers; stamens 2, anthers 
linear, apiculate; perianth of 4 pieces, of which 2 nre as long as and 2 are 
shorter than the stamens: gall flowers smaller, and on shorter pedicels, 
than the males, the perianth of 4 distinct pieces, the achene globular ; 
style terminal, stigma slightly dilated: fertile female flowers not known, 








410 G. King—New Species of Ficus from New Guinea. (No. 4, 


New Guinea; Beccari, (P. P. No. 937); H. O. Forbes, No. 830. 
Named after Signor Odoardo Beccari, of Florence, the distinguished * 
Malayan Explorer and Botanist. 

Ficus rhizophoraephylla, King: scandent, all parts glabrous, the 
leaves thinly coriaceous, on long petioles, narrowly elliptic, tapering 
equally to either end, the edges entire cartilaginous and shghtly recurved 
when dry, the midrib keeled and very prominent on the under surface; 
primary lateral nerves 12 pairs or upwards, sub-horizontal, scarcely visi- 
ble on either surface; under surface minutely tesselate, dull; upper 
surface very smooth, shining; length of blade 3:5 in, breadth 1'5 in. ; 
petiole 1:3 to 1:8 in. long: stipules linear-lanceolate, glabrous, as long as, 
or longer than, the petioles; receptacles crowded near the apices of the 
branches, in pairs, shortly pedicillate, globular, very minutely tuber- 
culate, ‘25 in. in diam.; female flowers on strong cartilaginous prismatic 
peduncles thicker than the prismatico-conical smooth ovaries; style 
from the base of the ovary which it slightly exceeds in length, straight, 
erect; perianth of 3 linear pieces which rise from the margin of the 
peduncle : male and gall flowers unknown, 

New Guinea: H. O. Forbes, No. 578. 

Without having seen its male and gall flowers, I pnt this species 
without hesitation into the section Ewsyce, on account of its resemblance 
to F. oleaefolia, King, n species from Sumatra which has leaves very like 
this in texture and venation, but is smaller in all its parts and especially 
in its stipules. A farther indication of affinity is found in the fact 
that the gall flowers of oleaefo/ia and the fertile females of this species 
have similar prismatic ovaries. This in foliage also resembles the 
Australian F. eugenioides, Mull, which however, has very different 
female flowers, and which moreover is monocious and falls into the . 
section Urostigma. The leaves of this are of a pale greenish yellow 
when dry; in shape and venation they much resemble those of Rhizophora 
conjugata, Linn. 

Ficus pauper, King, Monogr. Indo-Mal. and Chinese Ficus; leaves 
membranous, petiolate, slightly inequilateral, lanceolate or oyate-lanceo- 
late, the apex acute, the edges entire, narrowed from below the midrib to 
the obscurely 3-nerved base; lateral primary nerves about 6 to 8 pairs 
diverging from the midrib at rather a wide angle and, like the midrib, 
prominent beneath ; midrib with a few scattered adpressed hairs ; upper x 
surface glabrous ; length of blade 15 in. to 2 inches; petiole *3 in, 
long, adpressed-strigose beneath; stipules persistent, scarious, decidu- 
ously sericeous, ovate-acuminate, ‘35 in. long ; recoptacles pedunculate, 
in pairs, axillary when young, globose, slightly constricted at the base, 
sparsely strigose, the umbilicus large and prominent; basal bracts 3, 
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broadly ovate, blunt, puberulous; peduncle ‘l in. long, densely pubern- 
lous; ripe receptacles unknown; male flowers with 2 nearly sessile anthers 
anda perianth of three distinct pieces; gall flowers with sub-glo- — 


bular smooth ovary, short thick lateral style and truncate stigma; female 
flowers unknown. | | 

New Guinea; Fly River, No. 49, D'Albertis. This is apparently 
a shrub or small tree. It approaches F. erecta, Thunbg.; but is distin- 
guished from that species by its smaller leaves which have more 
numerous and more horizontal primary lateral nerves than those of 
erecta; and by its adpressed strigose much smaller receptacles. 

Ficus soronensis, King, Monogr. Indo-Mal. and Chinese Ficus; 
young parts puberulous; leaves narrowly elliptic, tapering to either end, 
the apex shortly acuminate ; the base acute, 3-nerved; the edges entire ; 
primary lateral nerves 3 or 4 pairs, not very prominent; under surface 


sub-scabrid from numerous minute black tubercles, the reticulations ` 


open and rather distinct; length of blade 2 to 4 inches; petioles *3 in. 
long; stipules lanceolate, scarious, puberulous, “4 in. long, persistent ; 
receptacles in pairs from the axils of the leaves or of scars of fallen 
leaves, pedunculate, globular, sub-scabrid, minutely tubereulate, the 
umbilicus prominent; basal bracts none, but a few verruciform bracts on 
the sides of the receptacle; peduncles with one or two bracteoles, ‘15 in. 
long; female florets sessile or pedicillate, perianth of 3 or 4 pieces; 
achene sub-trigonous, slightly hairy near the apex, style lateral, stigma 
cylindric truncate ; male and gall flowers not seen. 

New Guinea, Soron, Beccari's Herb, P. P. No. 458. This comes near 
some of the forms of F. erecta, Thunbg., but differs in having the under 
surface of the leaves more tuberculate and much smaller receptacles. 
It is not, however, far removed from erecta. 
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XXI.— Description of a new Species of Phytophagous. Coleoptera alleged 
fo be destructive to the Dhan Crops in the Chittagong District — wy 
Josgrm S. Bary. Communicated by the NATURAL History SECRETARY. 


[Recoived Feb. 24th ; —HRenad March 2nd, 1887.] 
HisrA AENESCENS. 


Subelongata, nitida, subtus cum antennis nigra, pedibus nigro-aeneo 
micantibus ; supra nigro-aeneo aut nigro-cuprea ; thorace rugoso-punctato, 
lateribus ante medium spinis quatuor, basi connatis, et pone medium spind 
unicd armatis; elytris anguste oblongis, fortiter. seriato-punctatis, spinis 
validis triseriatim dispositis, instructis. Long. 2 lin, 

Has. Chittagong District. 

Antennm slender, very slightly thickened towards the apex, the basal 
joint armed at its apex beneath with a short tooth ; vertex finely rugu- 
lose, longitudinally sulcate. Thorax rather broader than long, subcylin- 
drical, flattened on the disk; sides armed before the middle with four 
stout spines, united into a single stem nt their base, the anterior spine 
looking almost directly upwards, the three others obliquely upwards and 
outwards, behind the middle is also a single spine looking outwards and 
slightly upwards, hinder angle armed with a short subacute tooth; disk 
coarsely rugose-punctate, a longitudinal vitta and a slightly concavo 
space on either side behind the middle nearly free from punctures. 
Scutellum smooth, impunctate. Elytra narrowly oblong, strongly seriate- 
punctate, armed with a number of strong erect spines, arranged in 
three longitudinal rows, those on the outer row more crowded than those 
on the disk. Legs simple. 

The small tooth at the lower edge of the apex of the basal joints of 
the antennm, and the absence of any spines on the upper surface of the | 
joints, together with the colour of the wpper surface of the body, will 


. separate the above species from any others known to me. 
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| XXII.—List of the Lepidopterous Insects collected in Tavoy and in Siam 
r during 1884-85 by the Indian Museum Collector under C. E. Pitman, 
" Esq., C. I. E., Chief Superintendent of Telegraphs. Part I.  Khopa- 
locera,— By H. J. Ewes, F. Z. S., and Lions, pe Nicg' virus, F. E. S. 


[Received September 11th ;—Renad November 3rd, 1896.) 
En (With Plate XX.) 


The collection described in the following pages was sent in the autumn 
of 1885 by Mr. Wood-Mason, Superintendent of the Indian Museum, 
Calcutta, to Mr. H. J. Elwes to be worked out. On the latter returning 
a complete set of the species to the museum, Mr. de Nicéville compared 
it with the collections in that institution and completed the paper. 
The specimens were obtained by the Museum Collector, Moti Ham, be- 
tween October, 1884, and June, 1885, at the following places :— 

p = L Tavoy, where the majority of the species were taken in the 
= month of March, 

II. Ponsekai, 

Ill. Hills on the Siamese frontier. 

IV. A few specimens were afterwards collected by Mr. James 
Wallace, Executive Engineer, Public Works Department, from near 

.*  Binbyoodine. 
| — [n determining the nomenclature of Lepidoptera from the Indian 
oS region, great difficulties are met with, because no one has hitherto com- 
= - . pared a large series of tho forms of wide-ranging dominant genera which 
ES e. inhabit almost every part of it, aud which have hitherto been deter- 
1 un. 5 
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mined for the most part by entomologists whose views as to the limits 
of variation are at variance with our own, and, as we venture to think, 
with those of most modern entomologists. And as, moreover, the de- 
scriptions of most of these forms are not comparative, they cannot be 
understood in many cases by those who have not seen the types of the 
species described. Therefore we believe any identification of variable or 
wide-ranging Indian forms must be provisional, and that no fixed no- 
menclature can be expected until the Indian Lepidoptera have been 
worked ont by a naturalist of great experience and philosophic mind, 
and who will bring to bear on the subject the same industry, care, and 
ability which have been shown by Dr. Staudinger in his Catalogue of 
European Lepidoptera, and by Messrs. Salvin and Godman in their 
model work “ Biologia Centrali- Americana." 

Mr. Distant’s “ Rhopalocera Malayana " gives a fairly complete and 
carefully worked out account of the butterflies of the Malay Peninsula, 
to which the present collection bears considerable resemblance, but tho 
butterflies of Tenasserim seem, like the birds, to have a greater number 
of species with Indian than with Malayan affinities. 

The only previous list of Tenasserim butterflies is that published by 
Mr. F. Moore in the Proceedings of the Zoological Society of London for 
1878, p. 821, which contains 157 species, collected by Moti Ram under 
Mr. Ossian Limborg on and around the Moulayet range of mountains. 
Captain C. T. Bingham, however, has added very largely to our know- 
ledge of this fauna, and Major C. H. E. Adamson's collection would no 
doubt if added extend the number of known species to at least double as 
many as we have here enumerated. 

A large majority of the species in this collection are represented by 
one sex only, and by others by one or more imperfect specimens, 

We have enumerated the species represented in Mr. Moore's list, 
but not found in this collection, and where necessary have placed them in 


their more modern genera, and we have also retained the order (as far 


as possible) of the sequence of the species given therein for the sake of 
convenience of reference, but have not numbered them. All those in 


both collections are marked with a star. 
Family NYMPHALIDZE. 
Subfamily DANAIN X. 
#1, Dasais (Tirumala) SEPTENTRIONIS. - 
D. septentrionis, Butler, Ent, Month. Mag., vol. xi, p. 163 (1874). - 
"Numerous specimens from Tavoy, Ponsekai, and the hills, 


— eg. Danis (Parantica) MELANOIDES. * 


O Parantica melanoides, Moore, Proc. Zool. Boo. Lond, 1883, p. 247,n.l. . 
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€- Danaia aglea, Moore (nec Cramer), Proc. Zool. Soc. Lond., 1878, p. 823. 
A few males from Tavoy, Ponsekai, and the hills. 


Dawats (Radena) vuraanis, Butler. 


3. Dasais (Bahora) CROCEA. 
D. crocea, Butler, Proc. Zool. Soc. Lond., 1866, p. 57, n. 53, pl. iv, fig. 5. 


Two males from Tavoy. 


*4, Dawnars (Caduga) MELANEUS. 
4 Papilio melaneus, Cramer, Pap. Ex., vol. i, pl. xxx, fig. D (1775). 
Three males from Ponsekai. 


Dasais (Caduga) rYTIA, Gray. 


*5. Dasais (Salatura) aENUTIA. 
Papilio genutia, Cramer, Pap. Ex., vol. iii, pl. cevi, figs. C, D, male (1779). 
Danais plezippus, Moore (nec Linnwus), Proc. Zool, Soc. Lond., 1878, p. 822, 
Two specimens from Tavoy. 


Dawnats (Limnas) cugysrPPUS, Linnmus. 


*6. EurLæa (Danisepa) DIOCLETIANUS. 
Papilio diocletianus, Fabricius, Ent, Syst., vol, iii, pt. 1, p. 40, n. 118 (1793). 
Salping rhadamanthus, Moore (nec Fabricius), Proc. Zool. Soc. Lond., 1878, 
p. 822. 
Two males from Tavoy. 


*7. EurLcA4 (Pademma) ERICHSONIL. 

E. erichsonii, Folder, Reiso Novara, Lep., vol. ii, p. 324, n. 444 (1865). 

Salpina crassa, Moore (nec Butler), Proc, Zool, Soc. Lond., 1878, p. 822. 

A single male from Tavoy which does not quite agree with Mr. 
Moore's diagnosis of this species (Proc. Zool. Soc. Lond., 1883, p. 307, 
n. 11),as the third, fourth, and fifth upper submarginal spots on the upper- 
side of the forewing are quite separate from, instead of being slightly 
confluent with, their opposite marginal spots. Mr. Moore in the above 
cited paper gives E. crassa from Siam and Cochin China only ; he gives 
E. erichsonii from Moulmein only, E. pembertoni from Magaree, Pegu, 
E. apicalis from British Burma, E. burmeistert from Upper Tenasserim, 
and Æ. masoni from Tenasserim—all these species coming into his genus 
Pademma. He seems to have lost sight of the specimens he gave in his 
Upper Tenasserim paper under the name of Salpinz crassa from *“ Ah- 
sown; Moulmein to Meetan; Hatsiegn; Naththoung to Paboga ; Taoo, 
3,000 —5,000 feet," unless he has distributed them amongst the numerous 
species above-mentioned, all of which are from the region dealt with 
iu this paper. There can be no doubt whatever that a very large 
proportion of the new species and some of the older ones given by 
"Mr. Moore in his paper on Juplwina will have to disappear ; in the col- 
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lection of the Indian Museum, Calcutta, alone there are certainly dozens 
of specimens of Euplæa which do not agree with any of Mr. Moore's 


descriptions, and from his point of view constitute undescribed and 
therefore new species, but from ours are variations only. 


EuPLaA (Pademma) masont, Moore. 
EurrcA (Isamia) mancanrra, Butler. 


"B. EUPLÆŒA (Trepsichrois) LINN XI, 
T. linnei, Moore, Proc. Zool. Soc. Lond. 
emale ; xxx, fig. 1, male. 
T. midamus, Moore (nec Linneons), Proc. Zool. Soc. Lond., 1878, p. 828. 
Several males from Tavoy, and the hills. 


, 1883, p. 286, n. 1, pls. xxix, fig. 4, 


EvrrLc&A (Menama) cvrgEIPENNIS, Moore. 


9. EvrrcA (Menama) TAVOYANA. 


M. tavoyana, Moore, Proc. Zool. Soo. Lond., 1883, p. 265, n. 4, pl. xxx, fig. 6 
male. 


Several males and one female which vary considerably infer se, bnt 


more or less agree with the type of this species (compared by Mr. Elwes) 
in the British Museum. 


10. EvrLcA (Menama) CAMARALZEMAN ? 


E. camaralseman, Butler, Proc. Zool. Soc. Lond., 1866, p. 271, n. 6, pl. xxix, fig. 
1, male. 


A male specimen from Tavoy seems to agree with the plate of this 


fine species from Siam, but is smaller, and wants the white dot on the 
upperside of the forewing in the second median interspace. 


*]l. Evrrea (Penoa) LIMBORGII. 
E. limborgii, Moore, Proc. Zool. Soc. Lond., 1878, p. 823, pl. li, fig. 2, male. 
Two males from Tavoy. We are inclined to believe that this 
species must be the same as E. pinwilli, Butler, from Province Welles- 
ley, Malacca, and Sumatra. No characters by which to distinguish them 
are given by Mr. Moore, and though both are figured twice, we can detect 


mo differences of specific value between them. If they are one species, 


as seems most probable, Mr. Butler's name has priority. 
Evere@a (Penoa) ALCATHOR, Godart. 
EvrLæa (Mahintha) suBDiTA, Moore. 


oa EUPLEÆA (Orastia) GODARTII. 
E. godartii, Lucas, Rev. Zool., second series, vol. v, p. 319 (1853). 
“Several males from Tayoy, and the hills. 


«i ym 
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E. grotei (female only), Folder, 1. o., p. 339, n. 470, pl. xli, fig. 7, female. 
Btictoplea grotei (nec Felder), Moore, Proc. Zool. Soc. Lond., 1878, p. 824. 
Several males and one female from Tavoy and Sinbyoodine. 


Subfamily SaTYRIN X. 


LETHE MINERVA, Fabricius. 
L. arcadia, Moore, Proc. Zool. Soc. Lond., 1878, p. 824. 


:LETHE MEKARA, Moore. 


*14. LETHE ROHRIA. 
Papilio rohría, Fabricius, Mant. Ins., vol. ii, p. 45, n. 446 (1787). 
A single male from Ponsekai. 


LETHE VERMA, Kollar. 


. 15. LETHE EUROPA. 
Papilio europa, Fabricius, Syst. Ent., p. 500, n. 247 (1775). 
A few specimens of both sexes from Tavoy. 


*l6, Menanrris LEDA, Linneus, 

Papilio leda, Linnmus, Syst. Nat., od. xii, vol. i, pt. 2, p. 773, n. 151 (1767). 
, FP. ismene, Cramer, Pap. Ex., vol. i, pl. xxvi, figs. A, B (1775). 

Melanitis iamene, Moore, Proc. Zool. Soc. Lond., 1878, p. 824. 

M. determinata, Butler, Ent. Month. Mag., vol. xxi, p. 246 (1885). 

Several specimens of both sexes of the winter and dry-season forms 
of this species from Tavoy. As neither Limborg nor Moti Ram collected 
in this region during the rains, the ocellated form (true M. leda) waa 
not obtained. 


*17. MELANITIS BELA. 
M. bela, Moore, Horsfield and Mooro, Cat. Lep. Mus. E. I. O., vol. i, p. 223, n. 465 
Several males from Tavoy. 
18. MELANITIS ZITENIUS. 
Papilio zitenius, Herbst, Pap., pl. clxxxii, figs. 1, 2 (1796). 
Melanitis sitenius, Distant, Rhop. Malay., p. 412, n. 3, pl. xxxviii, fig. 2, male 
(1886). 
One female from Sinbyoodine of the dry-season form of the species 
which has been figured by Mr. Distant. 


ZETHERA DIADEMOIDES, Moore. 


*19. MiycaLEsis (Calysisme) MINEUS. 
Papilio mineus, Linnzus, Syst. Nat., ed. xii, vol. i, pt. 2, p. 768, n. 126 (1767). 
Mycalesia mineus, Moore, Proc. Zool. Soc. Lond., 1878, p. 825. 

Calysisme indistans, Moore, Trans. Ent. Soo. Lond., 1880, p. 164. 

Both sexes of the winter and dry-season form of the species from 


"Tavoy. Limborg appears to have obtained the rains generation (true M. 


1 
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mineus) also, It has nothing to do with the following, Mr. de Nicéville J 
has lately bred the latter ; it differs widely in the larval stage from | 


M. mineus. 


McaLEsi8 (Calysisme) Perseus, Fabricius, 
Papilio perseus, Fabricius, Syst. Ent., p. 488, n. 199 (1775). 
Mucalesis perseus, Moore, Proc. Zool. Soc. Lond., 1878, p. 825. 
Papilio blasius, Fabricius, Ent, Syst., Suppl, p. 426, n. 485-9 (1798). 
Mycalesis blasius, Moore, Proc. Zool. Soc. Lond., 1878, p. 825. x 
Mr. de Nicéville having bred ab ovo these two hitherto supposed 
distinct species the one from the other, the former representing the dry- 
season, and the latter the wet-season form, we have placed them together 
under the older name, they were kept separate by Mr. Moore in his 
Tenasserim paper. 


#20. MYCALESIS ANAXIOIDES. : 
M. anaxioides, Marshall, Butt. of India, vol. i, p. 107, n. 87 (1883). 

? M. anarias, Moore, Proc. Zool. Soc. Lond., 1878, p. 525. 

A single male from Tavoy of this very distinct species. 


#21. Mycaresis (Orsotriena) RUNEKA. 

M. runeka, Moore, Horsfield and Moore, Cat. Lep. Mua. E. I. O., vol. i, p. 234, T n. 
501 (1857). . 

Both sexes from Tavoy. The rains generation of this species is 
probably M. medus, Fabricius, and was not obtained. 


429  MrcarnEesis (Culapa) MNASICLES. 

M. mnasicles, Howitson, Ex. Butt., vol iii, Mycalesis pl. v, figs. 32, 33, male 
(1864). 

One male from Tavoy rather smaller than Sumatran specimens in 
the British Museum compared by Mr. Elwes. 


93. Mycanesis (Loesa) FERVIDA. 
Loesa fervida, Butler, Ann. and Mag. of Nat. Hist., fifth series, vol. x, p. 372, 
n. 1 (1882). 
Mycalesis surkha, Marshall, Journ. A. 8. B., vol. li, pt. 2, p. 37, n. 1, pl. iv, fig. 1, 
male (1882). 
Three males from Tavoy and one from Ponsekai which agree with 
the types of this species in the British Museum, and Indian Museum, 


Calcutta. 


YrrHIMA PHILOMELA, Johanssen. . 
e Yphthima baldus, Mooro, Proc. Zool. Soc. Lond., 1878, p. 826. 


YrrHIMA METHORA. 

Yphthima methora, Moore (nec Hewitson), Proc. Zool. Soc. Lond., 1878, p. 825 

“Phe two above-mentioned species are probably different generations 

L of the ubiquitous Y. philomela, The true Y. methora is a very « distinct E 
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species, the male without a sexual mark, and occurs in Sikkim aud 
Bhutan sparingly. — 


ERITES ANOUCLARIS, Moore. 


Subfamily ErvMNIIN X. 


"24, ELYMNIAS UNDULARIS, 

Papilio undularis, Drury, Ill. Ex. Ins., vol. ii, pl. x, figa. 1, 2, male (1773). 
Elymnias tinctoria, Moore, Proc. Zool. Soc. Lond., 1878, p. 826. 

Several males and one or two females from Tavoy which vary con- 
siderably. They do not agree with Mr. Moore's description of E. tinc- 
toria, and we do not think that the latter can be separated from E. un- 
dularis. 'The females have the disc of the hindwing white; even in 
Burma, however, this feature is not constant. 


Ert*wNIAS LEUCOCYMA, Godart. 
Ductis leucocyma, Moore, Proc. Zool. Soc. Lond., 1878, p. 826. 


Droris VASUDEVA, Moore. 
Elymnías vasudeva, Moore, Proc. Zool. Soc. Lond., 1878, p. 826. 


Subfamily MonPniN x. 
AMATHUSIA PHIDIPPUS, Linnmus. 
ZEUXIDIA MASONI, Moore. 


#25, DiscoPHORA TULLIA. 
ilio tullia, Cramer, Pap. Ex, vol. i, pl. Ixxxi, figs. A, B, female (1775), 
One or two males from Tavoy. 






Discornora ZAL, Westwood. 


#26, DiscoPHORA NECHO. 

D. necho, Felder, Reise Novara, Lep., vol. iii, p. 462, n. 782 (1867). 
One male from Tavoy. 
#27, CLEROME ARCESILAUS. 

Papilio arcesilaus, Fabricius, Mant. Ins., vol. ii, p. 28, n. 305 (1787). 
A few malos from Tavoy aud Ponsekai. 


AMONA LENA, Atkinson. 


#28, CXANTHOTJENIA BUSIKIS. 
X. busiris, Westwood, Trans. Ent. Soc. Lond., now serios, vol. iv, p. 187, n. 6 
sss). | 
A fow males from Tavoy and Ponsekai. 
STICHOPHTHALMA LOUISA, Wood-Mason. 
Thgumantis lowisa, Moore, Proc. Zool. Soc. Lond., 1878, p. 827. 
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Subfamily NyxurHALIN E. 


se 
*29. CIRRHOCHROA SURYA. 
Girrochroa surya, Moore, Proc. Zool. Soc, Lond., 1878, p. 827. 
Two or three males from Tavoy. 
+30. CUPHA ERYMANTHIS. 
Papilio erymanthis, Drury, Ill. Ex. Ins., vol. i, pl. xv, figs. 3, 4 (1770). 
Messuras erymanthis, Moore, Proc. Zool. Soc. Lond., 1878, p. 827. 
One specimen from Ponsekai. ^ 
*31. ATELLA SINHA. 
Terinos sinha, Kollar in Hügel's Kaschmir, vol. iv, pt. 2, p. 438, n. 1 (1848) 
One male from Ponsekai. 
32. ATELLA ALCIPPE. 
Papilio alcippe, Cramer, Pap. Ex., vol. iv, pl. ccelxxxix, figs. G, H (1782). 
Two males from Tavoy and one from Sinbyoodine. 
33. ATELLA PHALANTA. 
Papilio phalanta, Drury, Ill. Ex. Ins., vol. i, pl. xxi, figs. 1, 2 (1770). | 
A single male from Tavoy. 
JUNONIA ATLITES, Linnmus. — 
J. laomedia, Moore, Proc. Zool. Soc. Lond., 1878, p. 828. 4 
*34. JUNONIA LEMONIAS. 
Papilio lemonias, Linnmus, Syst. Nat., ed. x, p. 473, n. 93 (1758). 
A pair from Tavoy. e 
#35. JUNONIA ORITHYIA. | 
Papilio oritya, Linnmus, Mus. Ulr., p. 278, n. 96 (1764). 
A few specimens of both sexes from Tavoy. 
JUNONIA ALMANA, Linnsus. . D. 
36. JUNONIA HIERTA. x : 
Papilio hierta, Fabricius, Ent, Syst., Suppl., p. 424, n. 281-2 (1798). J 
One pair from Tavoy. 
PEE 957. Precis IPHITA. um F 
TY Papilio iphita, Cramer, Pap. Ex., vol. iii, pl. ccix, figs. O, D (1779). zt 
DEC Several specimens from Tavoy, and the hills. qu 
= 38.  PREUDERGOLIS WEDAH. y : 
/— Ariadna wedah, Kollar in Hügel's Kaschmir, vol. iv, pt. 2, p. 497, n. Y asas). f 
E Two or three males from Tavoy and Ponsekai. ? 


Te: k í _ ) d 
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- 40. ERGOLIS ARIADNE. 


Papilio ariadne, Linnmus, Syst, Nat., ed. xii, vol. i, pt. 2, p. 778, n. 170 (1767). —— 
One male from Tavoy. 


| *4l. DOLESCHALLIA PRATIPA. 

5 D. pratipa, Felder, Wien. Ent. Monatach., vol. iv, p. 399, n. 20 (1860). L 
r Many examples from Tavoy and the hilla, several of which nre hardly p 
J _ separable from the North and South Indian, Ceylonese and Andamanese , 
í D. polibete, Cramer. 


V KaALLIMA LiIMBOROII, Moore. - 


l *42. CYRESTIS THYODAMAS. E. 
C. thyodamas, Boisduval, Cuvier's Règne Animal, Insectes vol. ii, pl. cxxxviii, | 
fig. 4 (1836). 1 
One male from Tavoy. 


43,  CrnESTIS NIVALIS. 


C. nivalis, Felder, Reiso Novara, Lop., vol. iii, p. 414, n. 634 (1867). 
A single male from Tavoy. 


#44. CYRESTIS COCLES. 
Papilio cocles, Fabricius, Mant. Ins., vol. ii, p. 7, n. 53 (1787). 
Cyrestis earli, Distant, Rhop. — p. 141, n. 2, pl. xiii, fig. 5, male (1883). 
A single male from Sinbyoodine which seems to agree very well with» 
though rather smaller than, this species figured by Mr. Distant under its 
varietal name C. earli. 


45. OYRESTIS PERIANDER. 
_ Papilio periander, Fabricius, Mant. Ins., vol. ii, p. 9, n. 74 (1787). 
Cyrestia themire, Honrath, Berl. Ent. Zeitschr., vol. xxviii, pt. 2, p. 398, pl. x, 
fig. 6 (1884). 
One male from Ponsekai agreeing with Mergui and Malacca ex- 
amples. 


Crnestis (Chersonesia) risa, Doubleday and Hewitson. 


46. SYMBRENTHIA HIPPOCLUS. 
_ Papilio hippoclus, Cramer, Pap. Ex., vol. iii, p. 46, pl. cexx, figs. C, D, male 
(1779). 
_ A few males from Tavoy of this widely-spread species. 
47, OYNTHIA EROTA, 
Papilio erota, Fabricius, Ent, Syst., vol. iii, pt. i, p. 76, n. 237 (1793). 
Several males from Tavoy, Ponsekai and Sinbyoodine. 


*48, HxnoNA ANGUSTATA. 

H. anguatatg, Moore, Proc, Zool. Soc. Lond., 1878, p. 829. 

A pair. from Tavoy. At best this species is only a local race Y 
55 
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H. marathus, Doubleday and Hewitson, and we do not yet know whether 
it is constantly distinct from the typical form, 


PENTHEMA DARLISA, Moore. 


+49. PARTHENOS GAMRBRISIUS, Var. LILACINUS. 
Papilio gambrisius, Fabricins, Mant. Ins., vol. ii, p. 12, n. 113 (1787). 


Parthenos lilacinus, Butler, Trans, Linn. Soc., Zoology, second series, vol. i, p. 
644 (1877). 


P. apicalis, Moore, Proc. Zool. Soc. Lond., 1878, p. 829. 
Two males from Ponsekai of the varietal form lilacinus, showing 
no approach to the other varietal form apicalis described by Mr. Moore. 


50. HYPOLIMNAS BOLINA. 
Papilio bolina, Linnæns, Syst. Nat., ed. x, p. 479, n. 124 (1758). 
A pair from Tavoy and Ponsekai. 


bl. YoOMA VASUKEI. 
Y. vasuki, Doherty, Journ. A. 8. B., vol. Iv, pt. 2, p. 255, n. 9 (1886). 
A single male from Sinbyoodine of this beautiful species. 


52. RHINOPALPA POLYNICE. 
Papilio polynice, Cramer, Pap. Ex, vol. iii, pl. exer, figa. D, E, male (1779). 
One male from Tavoy. If R. fulva, Felder, is hereafter proved to be 


distinct from R. polynice, the species in question may be called by tho 
former name. 


53. QCETHOSIA BIRLIS. 
Papilio biblis, Drury, Ill. Ex. Ins., vol. i, pl. iv, fig. 2, male (1770). 
One male from Ponsekai. 


54. EvRIPUS HALITHERSES. 
E. halitherses, Doubleday and Hewitson, Gen, Diurn. Lep., vol. ii, p. 293, n. 1, pl. 
xli, fig. 2, male (1850). 
Hestina isa, Moore, Horsfield nnd Moore, Cat. Lep. Mus. E. I. C., voL i, p. 161, 
emale (1857). 
* eae — —— Felder, Reise Novara, Lep., vol. iii, p. 415, n. 638 (1866) ; id. 
Distant, Rhop. Malay., p. 134, n. i, pl xiii, fig. 6, male ; 7, female (1883). 
One female from Tavoy agrees perfectly with Distant's figure, and 
almostexactly with the commonest though extremely variable form of 
4he female of this species occurring in Sikkim which Mr. Moore des- 


eribed as a distinct species under the name of E. isa. Mr. Distant, after 


| ing nearly a page to a description of this form, ends by saying that 
pesi is clearly a local race of E. halitherses, but we cannot allow 


this to be the case, as it is not peculiar to any one region or locality. A | 


local race is a race which is limited in its range, whilst this seems to be 
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9 55. ATHYMA FERIUS. 
Papilio perius, Linnmus, Syst. Nat., ed. x, p. 471, n. 79 (1758). 
A few males from Tavoy and Ponsekai. 


56. ATHYMA ASURA. 

— A. arura, Moore, Horsfield and Moore, Cat. Lep. Mus. E. I. C., vol. i, p. 171, n. 
350, pl. va, fig. 1 (1857). 

Two broken females from Tavoy agreeing with specimens from tho 


4 N.-W. Himalayas (Hocking), and from Shanghai (Pryer), in Mr. Elwes, 
A collection, 
k r 57. ATHYMA ZEROCA. - 





— ` A. zeroca, Moore, Proc. Zool. Soc. Lond., 1872, p. 564. 
| Two males from Tavoy are rather smaller than Sikkim specimens. 


] 58. ATHYMA SELENOPHORA. 

f Limenitis selenophora, Kollar in Hügel's Kaschmir, vol. iv, pt. 2, p. 426, pl. vii, 1 
n figs. 1, 2, male (1848). 

* One male from Tavoy has the macular submarginal band on the i 
i upperside of the hindwing slightly more conspicuous than in Sikkim | 
^ specimens. 





59. ATHYMA ASITA. 
A. asita, Moore, Proc. Zool. Soc. Lond., 1858, p. 13, n. 8. 
A very typical male agreeing exactly with the description from 
Ponsekai, and two females from Tavoy. 





















60. ATHYMA MAHESA. 
A. mahesa, Moore, Horafield and Moore, Cat. Lep. Mus. E. I. O., vol. i, p. 176, n. 


300, pl. va, fig. 7 (1857). 
Two males and one female from Tavoy are rather transitional to 


A. ranga, Moore, the latter probably being the dry-season form of A, 
mahesa. 
61. ATHYMA PRAVARA. 
A. pravara, Moore, Horsficlà and Moore, Cat. Lep. Mus. E. IL. C., vol. i, p. 173, 
n, 354, pl. va, fig. 4 (1857). 
b One male from Ponsekai agrees with specimens from North-Eastern 
pr India, the Malay Peninsula, Sumatra, Java and Borneo. 
62. JATHYMA KANWA. 
p kanwa, Moore, Proc. Zool. Soc. Lond., 1858, p. 17, n. 17, pl. li, fig. 2. 
| One female from Tavoy agrees with Bornean specimens, except that 
the bands on the hindwing are rather broader. It occurs also in the 
<] Naga Hills. 
j | 63.  ATHYMA NIVIFERA. 
P TS nivifera, Butlof, Trans. Linn, Soc., Zoology, second series, vol. i, p. 540, n. B, 
k ox Cake 4, male (1877). 











| — he rather yellower shade of the ground-colour on the underside, —- 
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A male from Tavoy agrees with Malacca and Bornean examples in 
the British Museum. At best this species is but a “local race” of A. 
nefte, Cramer. 
*64. LERBADEA ISMENE. 
Limenitis ismena, Doubleday and Hewitson, Gen. Diurn, Lop., vol. ii, p. 276, n. 
10, pl. xxxiv, fig. 2 (1850). 
Lebadea attenuata, Moore, Proc. Zool. Soc, Lond., 1878, p. 829. 
One or two specimens from Ponsekai. Examples from this region 
and Tenasserim are typical L. attenuata, but they merge imperceptibly 
into L. ismene, Doubleday and Hewitson, in North-Eastern India. 


65. LiwrENITIS (Moduza) rROCRIS, 
Papilio procris, Cramer, Pap. Ex., vol. ii, pl. ovi, figs. E, F (1777). 
A few specimens from Tavoy. 


66. APATURA NAMOUNA. 
A. namouna, Doubleday, Ann. and Mag. of Nat. Hist., vol. xvi, p. 178 (1845). 
A male from Tayoy is quite similar to Sikkim examples. 
3 67. Apatura (Rohana) FARYSATIS. 
A. parisatis, Wostwood, Gen. Diurn. Lep., vol. ii, p. 305, n. 20, note (1850). 
Two males from Ponsekai, and a pair from Tavoy. 
“68. NEPTIS ADARA, 
N. adara, Moore, Proc. Zool. 8oc. Lond., 1878, p. 830. 

One specimen from Ponsekai and two from Tavoy which agree with 
some from Burma named by Mr. Moore. Itis very doubtfully distinct 
from N. varmona, Moore. 

69. NEPTIS VARMONA. 

N. varmona, Moore, Proc. Zool. Soc. Lond., 1872, p. 561. 

Two from Tavoy and one from Ponsekai agree with some forms of 
this widely-spread and variable species. 

Nrrris MEETANA, Moore. 

70. NEPTIS EMODES. 

N. emodes, Moore, Proc. Zool, Soc. Lond., 1872, p. 661, pl. xxxii, fig, 2. 

One female from Tavoy. 


NEPTIS JUMBAH. 
N. jumba, Moore, Proc. Zool. Soc. Lond., 1878, p. 830. 


71. Nrrri8 OPHIANA. 
N. ophiana, Moore, Proc. Zool. 8oc. Lond., 1872, p. 661. 
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72. NEPTIS soma. 
N. soma, Moore, Proc. Zool. Boo, Lond., 1858, p. 9, n. 17, pl. xlix, fig. 6. 
One specimen, from Ponsekai agrees exactly with Eastern Hima- 
layan specimens. 





73. NEPTIS SUSRUTA P 
N. susruta, Moore, Proc. Zool. Soc, Lond., 1872, p. 563, pl. xxxii, fig. 4. 
Two males from Tavoy. They agree fairly well with Upper Tenaa- 
serim specimens of this species in the Indian Museum, Calcutta, named by 


Mr. Moore, but have all the bands and spots of the upperside pure white 
not ferruginous (f fuliginous) white. 


74. NEPTIS BATARA. 
N. batara, Moore, Trana. Ent. Soc, Lond., 1881, p. 310. 
One male specimen from Tavoy so named by Mr. Moore. The 
type was from Sumatra. Itis very near to N. miah, Moore, but has 
the orange bands on the upperside broader throughout. 


Neptis (Rahinda) PLAGIOSA, Moore. 


75. Nepris (Rahinda) porenta. 

N. dorelia, Butler, Trans. Linn. Soc., Zoology, second series, vol. i, p. 5432, n. 7, 
pl. Ixviii, fig. 3 (1877). 

A single female from Tavoy so named by Mr. Moore. It has the 
second subcostal nervule of the forewing given off after the apical termi- 
nation of the cell, but Mr. Distant places this species in the other section 
of the genus which contains the true Nep!es. In the Indian Museum, 
Calcutta, are numerous specimens of a Neptis taken by Dr. Anderson 
in the Mergui Archipelago which Mr. Moore has also ticketed “ Neptis 
dorelia," These latter have the second subcostal nervule of the forewing 
given off some distance before the apex of the cell. As there is much 
confusion regarding this species, we trust that some one will clear it up 
by referring to the type of dorelia, and stating whether it is a Rahinda 
ora Neptis. The Mergui specimens are we believe N. sattanga, Moore. 

76. SYMPHEDRA DIRTEA. 

Papilio dirtea, Fabricius, Ent. Syst., vol. iii, pt. 1, p. 69, n. 184 (1793). 

Three males and two females from Tavoy and Ponsekai. These 
specimens agree in some particulars with the S. pardalis of Moore, but 
ns S.dirfea is an eminently variable species even in the same locality, 
the former species cannot in our opinion be retained even as a local race. 


77. Eornama (Dophla) DONYA. 
Adolias dunya, Doubleday and Hewitson, Gen. Diurn. Lop., vol. ii, p. 291, n. 6, 
pl. xliv, fig. 3 (1850). 
A single male from Tavoy. It occurs also in Mergui, Perak, Suma- 
tra, and Borneo, and seems to be very constant throughout its range. 
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EUTHALIA LEPIDEA, Butler. 

Adolias lepidea, Moore, Proc, Zool. Soc. Lond., 1878, p. 830. 

Mr. de Nicéville has lately dici vuAd that the males of this and of 
the two following species and probably the whole of this group, have on 
the upperside of the hindwing bordered anteriorly by the costal nervure 
and extending into the subcostal interspace, an oval glandular patch of 
lustrous modified deep black scales, this being an unique feature in this 
group of the largo genus Euthalia, and has not previously been recorded. 





e78. EUTHALIA SATROPACES. 
Adolias satropaees, Hewitson, Ent. Month. Mag., vol. xiii, p. 150 (1876) ; id., Mooro, 
Proc. Zool. Soc. Lond., 1878, p. 830. 
There are four males from Tavoy. XS 


79. EUTHALIA ANDERSONIL. 
E. andersonti, Moore, Journ, A. S, B., vol. liii, pt. 2, p. 18 (1881). 
Two pairs from Tavoy, 


EUTHALIA xiPRIONES, Butler. 
Adolías eiphiones, Butler, Proc. Zool. Soc. Lond., 1868, p. 609, n. 60, pl. xiv, ` 
fig. 6, male. ang 
A. parvata, Moore, Proc. Zool. Soc, Lond., 1878, p. 831, pl. lii, fig. 3, female. i 


EUTHALIA DISCISPILOTA, Moore. 
Adoliaa discispilota, Moore, Proc. Zool. Soc. Lond., 1878, p. 831, pl. lii, fig. 2, : 
female, 1 


#80.  EvTHALIA JAHNU. 
Adolias juhnu, Moore, Horsfield and Moore, Cat. Lep. Mus, E. I. O., vol. i, p. 
192, n. 387, female (1857) ; idem, id., Proc. Zool. Soc. Lond., 1878, p. 831. 
A. sananda, Moore, Trans, Ent. Soc. Lond., new series, vol. v, p. 76, n. 30, pl. vii, 
fig. 3, male (1859). 
A male from Tavoy agrees with Sikkim specimens. 


EtTHALIA TAOOANA, Moore, 
Adolias taooana, Moore, Proc. Zool. Soc. Lond., 1878, p. 831. 


#31. Cuanaxes (Eulepis) ATHAMAS. - 
‘Papilio athamas, Drury, Ill. Ex. Ins., vol. i, pl. ii, fig. 4 (1770). alg 
Charaxes sematha, Moore, Prov. Zool. Soc. Lond., 1878, p. 831. 
Several ens from Ponsekai and Tavoy, which differ sightly 
inter se in the width of the discal band, some have it exactly as VR 
in Drury's figure of C. athamas, others a little wider, none " one-t rd | ! 
less in wid " as given by Mr. Moore as distinctive of C. samatha. TM 
82, CHARAXES (Eulepis) DELPHIS. } OM Aum 
‘©. delphis — Bat. Yi, | EE 
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|. 1886.] 


Insects collected in Tavoy and in 
B3. CHARAXES (Bulepis) EUDAMIPPUS. ; x See I 
E. evdamippus, Doubleday, Ann. Soc. Ent. Fr. second series, vol. i, p. 218, 


pl. viii (1843). | 
One male from Tavoy and one from Ponsekai. 


Cuaraxes (Haridra) MAnMAX, Westwood. 


T 
a ined 


= 


Cuaraxes (Haridra) DESA, Moore. 


*84. Cranaxes (Haridra) AGNA. 
C. agna, Moore, Proc. Zool. Soc. Lond., 1878, p. 832. 


A single male from Tavoy agrees with the description of this species. - 


Craraxes (Haridra) wanrax, Felder, 


85. Cuanaxrs (Haridra) CORAX. 
C. corar, Felder, Reise Novara, Lep., vol. iii, p. 444, n. 724 (1867). 
A few male specimens from Tavoy. 


PraornoE ANGEULICA, Butler. 
P. angelica, Butler, Ann. and Mag. of Nat. Hist., fifth serios, vol, xvi, p. 53 


(1885). 
P. franckii, Moore (nec Godart), Proc. Zool. Boc. Lond., 1878, p. 833. 
Family LEMONIID.E. 
Subfamily Li»yruxiN x. 


LipytHea MynRHA, Godart. 


Subfamily NEMEOBIINX, 


"ZEMEROS FLEGYAS, Cramer. 


"RO, TAXILA FASCIATA. ! 
T. fasciata, Moore, Proc. Zool. Soo. Lond., 1878, p. 832, pl. lii, fig. 1, male. 


" 


One male and two females from Tavoy. 
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The former differs from 
the same sex of a Javan specimen of T. haquinus, Fabricius, in the 
Indian Museum, Calcutta, in having a white instead of an orange sub- 
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apical oblique fascia on the underside of the forewing, which shows 


through faintly on the upperside; it is also rather larger. 


87. TAXILA THUISTO. 
T. thuisto, Howitson, Ex. Bntt., vol. ii, Tarila pl. i, figs. 5, 6, female (1861). 
| Abisara thuisto, 
female (1883). 
A singl 


Distant, Rhop. Malay., p. 191, n. 4, woodcut n. 51, male ; 532, 


e male from Tavoy which nearly agrees with Distant's 


figure, but has the silvery spot of the submarginal series in the sub- 


the upperside. 
but the spots below aro smaller and better defined. 


wor D 


costal interspace on the underside of the forewing showing through on 
J | It agrees with Bornean examples compared by Mr. Elwes, 
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ABISARA NEOPHRON, Hewitson. 


" #85. ABISARA ECHERIUS. 


Papilio echerius, Stoll, Suppl. Cramer's Pap. Ex., vol. v, pl. xxxi, figs. 1,1 A 
male ; 1 B, female (1790). 


Abisara angulata, Moore, Proc. Zool, Soc. Lond., 1878, p. 833. 

One pair from Tavoy agreeing closely with some specimens from 
Tenasserim, Tonghoo, Akyab, &c. We do not see how to distinguish 
between the numerous varieties of this wide-spread species which 
have been described by Moore under many names. These forms seem 
to vary too much in most localities to enable them to be distinguished 
even as local races. 


Family LYCZENIDZE. + 

89. QOCUuRETIS MALAYICA P 

Anops malayica, Felder, Reise Novara, Lep., vol. ii, p. 221, n. 241, pl. xxviii, fig, 
18, male (1865). 

Curetis malayica, Distant, Hhop. Malay. p. 202, n. 1, pl. xxii, fig. 28, male 

1884). 

One male from 'Tavoy and four from Ponsekai agree more closely 
with the figure of this species than with any other, but differ from it 
on the upperside of the hindwing in the black margin being broader 
and inwardly diffused, not sharply defined, narrow, and even, as in 
Felder's figure. These specimens agree exactly with some from Sikkim, 
in which locality there appears to be every gradation between this species 
and the most highly angulated C. bulis. 


90. CURETIS BULIS ? 
Anops bulis, Doubleday and Hewitson, Gen. Diurn. Lep., vol. ii, p. 473, n. 3, 
pl. lxxv, fig. 6, male (1852) ; id., Hewitson, Ill. Diurn. Lep., p. 15, n. 2, pl. iv, fig, 1 
1863 
: os female from Ponsekai which agrees in markings and colour 
with the two figures above quoted, but in the angulatión of both wings 
is about intermediate between them, 


91. CASTALIUS ROSIMON. 
b Papilio rosimon, Fabricius, Syst. Ent., p. 623, n. 341 (1775). 
A single specimen from Tavoy. 
*92. CASTALIUS ROXUS. 
Polyommatus rozus, Godart, Enc. Méth., vol. ix, p. 659, n. 142 (1823). 
"Three examples from Ponsekai. 
E = 93. NACADUBA ARDATES. 
Lycena ardates, Moore, Prov. Zool, Soc. Lond., 1874, p. 574, pl. Ixvii, fig. 1.- 
wo males from Terr 












1836.) Insects collected jn Tavoy and in Siam, 


"t "94. LAMPIDES ZLIANUS. / 
Hesperia aelianus, Fabricius, Ent. Syst., vol. iii, pt. 1, p. 280, n. 79 (1793). 
One female from Tavoy. This is probably the wet-season genera- 
tion of L., alexis. , 


"95. LAMPIDES ELPIS. 
Polyommatus elpis, Godart, Enc. Méth., vol. ix, p. 654, n. 125 (1823). 
One pair from Tavoy. 


*96. QCATOCHRYSOFS STRABO. 
Hesperia strabo, Fabricius, Ent, Syat., vol. iii, pt. 1, p. 287, n. 101 (1793). 
Lampides kandarpa, Moore, Proc. Zool. Soc, Lond., 1878, p. 833. 

One male from Ponsekai, and a female from Tavoy, of this wide- 


ranging species. 


XN 


97. CATOCHRYSOPS LITHARGYRIA. 
Lampides lithargyria, Moore, Ann. and Mag. of Nat. Hist., fourth serios, vol. xx, 
p. 340 (1877). 

One male from Tavoy. Is this really a distinct species from the 
preceding ? It only differs in the shade of colour of the upperside, C. 
| strabo being “ lilac-blue,” O. lithargyria, ** greyish silvery-blue.” "The 
“. two always appear to occur together, and the female of the latter species 

is even now undescribed. 


DnvrADIA Listas, Fabricius. 
Hypolycena lisias, Moore, Proc, Zool. Soc. Lond., 1878, p. 833. 
| It is probable that these specimens have been since described by 
A Mr. Moore under the name of D. boisduvalii.* 


f 
' 
| 
e "98. CHERITRA FREJA. 
p Hesperia freja, Fabricius, Ent. Syst., vol. iii, pt. 1, p. 263, n. 19 (1793). 
Mvyrina fraja, Moore, Proc. Zool. Soc. Lond., 1878, p. 834. 
Four pairs of this common species from Ponsekai and Tavoy. 


09. CHERITRA ETOLUS. 

Papilio etotus, Fabricius, Mant. Ins., vol. ii, p. 66, n. 620 (1787). 
Two specimens from Ponsekai. 

100, H*YrOLYCENA ERYLUS. 


Polyommatus erylus, Godart, Enc. Méth,, vol. ix, p. 633, n. 60 (1823). 
Two male specimens from Tavoy. 


THAMALA MINIATA, Moore. 


Vapeura SUFFUSA, Moore. 
Deudoriz suffusa, Moore, Proc. Zool. Soc. Lond., 1878, p. 834, pl. lii, fig. 8. 


*101. LoxURA ATYMNUS. 
Papilio atymnus, Cramer, Pap. Ex., vol. iv, pl. ccexxzxi, figs. D, E (1780). 
A few specimens from Ponsekai and Tavoy. 


Journ, A. B. B., vol. liii, pt. 2, p. 31 (1884). 
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102. JPoniTIA PHRAATICA. 

à at phraatica, Hewitson, Ill. Diurn. Lep., p. 214, n. 2, pl. Ixxxviii, fig. 2, female 
878). 

A pair of this pretty species, so named by Mr. Moore, in bad 
condition from Ponsekai. The male does not at all agree with Distant's 
figure of this species. It seems near to P. sumaira, Felder, but is 
quite distinct. 

AMBLYPODIA TAOOANA, Moore. 

NARATHURA MOOLAIANA, Moore. 


#103. NILASERA CENTAURUS. 
Papilio centaurus, Fabricius, Syat. Ent., p. 520, n. 329 (1775). 
Amblypodia nakula, Felder, Wien. Ent. Monatsch., vol. iv, p. 395, n. 4 (1860). 
Arhopala nakula, Moore, Proc. Zool. Soc, Lond., 1878, p. 835. 


Three specimens from Tavoy and Ponsekai. 


NinasERA VIHARA, Felder. 
Arhopala vihara, Moore, Proc. Zool. Soc. Lond., 1878, p. 835. 


104. SATADRA AGABA. 


Amblypodia agaba, Hewitson, Cat. Lyc. B. M., p. B, n. 39, pl. iv, figa. 39, 40, 
female (1862). 


One male from Tavoy so named by Mr. Moore. The male is unde- 
scribed. It differs from the female only in being purple rather than 
bright blue on the upperside, the outer margins narrowly and evenly, 
instead of broadly, black. Underside like the female. 


SURENDRA QUERCETORUM, Moore. 
TuHADUCA MULTICAUDATA, Moore. 
Family PAPILIONIDZE. 


Subfamily PiggiN E. 
#105. TERIAS HECABE. 
Papilio hecabe, Linnmus, Syst. Nat., ed. x, p. 470, n. 74 (1758). 
A few specimens from Tavoy, Ponsekai, and the hills, which, as 
usual in almost all localities, vary considerably ; some of them might per- 
haps be called T. sari, another T. hecabeoides, another T. uniformis by 
those who believe in the minute subdivision of this genus which has been 
carried ont by Messrs. Butler and Moore. Baot for our part we are quite 
unable to see how the majority of these species can be defined, and 
we think that, when the whole genus comes to be critically revised by 
the light of modern ideas, instead of twenty or thirty, not more than 
five or six species will be recognised in India. 
Teras suava, Boisduval. 
"Txnias SILRETANA, Wallace. 
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1886.] Insects collected jn Tavoy and ín Siam. 


*106. TERIAS FORMOSA. 
Eurema formosa, Hübner, Zutrüge Ex. Schmett., figa. 979, 950 (1937). 
A few examples from 'l'avoy and Ponsekai. 


Terts LeTA, Boisduval. 


*107. LzrrTOSIA XIPHMIA. 
Papilio ziphia, Fabricius, Spec. Ins., vol. ii, p. 43, n. 180 (1781). 
Nychitonia ziphía, Moore, Proc. Zool. Soc. Lond., 1878, p. 837. 
A single very dark female example from Sinbyoodine. 


*108, QCATOPSILIA CATILLA. 
Papilio catilla, Cramer, Pap. Ex., vol. iii, pl. coxxix, figs. D, E, female (1779). 
Callidryas catilla, Moore, Proc. Zool. Soc. Lond., 1878, p. 837. . 
A few specimens from the hills and from Tavoy, the females show- 
ing the usual variations. 


*109. CATOPSILIA CROCALE. 

Papilio crocale, Cramor, Pap. Ex., vol. i, pl. Iv, figs. C, D, female (1775). 
Callidryas erocale, Moore, Proc. Zool. Soc. Lond., 1878, p. 837. 

A male from Tavoy. 7 


*110. Hrnowora GLAUCIPPE. 
Papilio glaucippe, Linnwus, Mus. Ulr., p. 240, n. 59 (1764). 
A few males from Tavoy and the hills. 


*111. Ixias, sp. 

Irias pallida, Moore, Proc. Zool. Soc. Lond., 1878, p. 837. 

Irias citrina, Moore, L c. 

Irias moulmeinensis, Moore, 1. c. 

We do not know to which, if any, of these species the numerous 
male specimens of Ixias in this collection should be referred. Though 
they are smaller, they seem to come nearest to I. andamana, Moore, 
to which Mr. Moore says his I. pallida is nearest, but we cannot believe 
that in this very variable genus anything like the number of described 
species really exists. Some of the Tenasserim specimens might be also 
called I. birdi, Distant (from the Malay Peninsula), or I. verna, Druce 
(from Siam), but on the whole we prefer to leave the matter undeter- 
mined until the whole genus can be examined critically. 


112. NrrHERONIA GMA. 
Eronia qma, Folder, Reise Novara, Lop., vol. ii, p. 190, n. 188 (1865). 
A male, and a female with yellow at the base of the hindwing, from 
Tavoy. 
NrrnHgRONIA LUTESCENS, Butler. 
Eronia lutescens, Moore, Proc. Zool. Soc. Lond., 1878, p. 838, 
Has this species ever been described ? Mr. Moore gives no refer- 
ence toit. He records it from Sumatra, as well as frora Moulmein to 
Meetan. 


y 
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*113. CarorHAGA NEOMBO. n 

Pieris neombo, Boisduval, Sp. Gén. Lép., vol. i, p. 539, n. 148 (1836). x 

C. neombo, Moore, Lep. Cey., vol. i, p. 131, pl. I, fig. 3a, female (1881), 

A single female from Tavoy agreeing fairly well with the above- 
quoted figure. Itis probably, however, the opposite sex of the following 
species. 

*114. CATOPHAGA PAULINA, 

Papilio paulina, Cramer, Pap. Ex., vol. ii, pl. ex, figs. E, F, female (1777). 

Many males from Tavoy, Ponsekai, and the hills. This is another 
genus which sadly requires critical revision, 


115. HIPOSCRITIA INDRA. 
Pieris indra, Moore, Horsfield and Moore, Cat. Lep. Mus. E. I. C., vol. i, p. 74, 
n. 143 (1857). 
A few males from Tavoy and Ponsekai. 


HiroSCRITIA LAGELA. 
Catophaga lagela, Moore, Proc. Zool. Soe. Lond., 1878, p. 838, pl. lii, fig. 4. 


*116. Horna LEA. 
Pieris lea, Doubleday, Ann. and Mag. of Nat. Hist., vol. xvii, p. 23 (1846). 
Appias lea, Moore, Proc. Zool. Soc. Lond., 1878, p. 838, 

Numerous males, but no females, from the hills, Tavoy, and Ponsekai. 


*117. HUuPHINA SAMA. 
Pieris nama, Moore, Horsfield and Moore, Cat. Lep. Mas. E. I. C., vol. i, p. 76, 
n. 148 (1857). 
Appias nama, Moore, Proc. Zool. Soc. Lond., 1878, p. 838. — 
A few males from the hills, Tavoy, and Ponsekai. 


118. HurHiNA PHRYNE. 
Papilio phryne, Fabricius, Syst. Ent., p. 473, n. 131 (1775). 
A few specimens from the hills and Tavoy of one of the numerous 
races of this wide-spread species. 


HurniwsA DAPHA. ] x) 

Appias dapha, Moore, Proc. Zool. Soc. Lond., 1878, p. 838. BM en 
The specimens we have identified ns H. phryne are very near to this 
species, but do not quite agree with the description of it. ! 
» *119. Appias ZELMIRA. — 
a Papilio selmira, Cramer, Pap. Ex., vol. iv, pl. ccoxx, figs. O, D, female (1780). ^ 
E A few males from Ponsekai and the hills. r | 











1886.] . Insects collected jn TTacoy and in Siam, 


" *120. DELIAS DESCOMBESI. 
Jy Pieria devcombest, Boisduval, Sp. Gén. Lép., vol. i, p- 465, n. 38 (1836). 
A single female from Tavoy. 


PutoNERIS warsONI, Hewitson. 
*121. PRIONERIS CLEMANTHE. 


Pieris clemanthe, Doubleday, Ann. and Mag. of Nat. Hist., vol. xvii, p. 23 (1846). 


Several males from Tavoy, Ponsekai, and the hills. 


Subfamily PAPILIONIN X. 
*122. Paruro (Euplmopsis, subg. nov., de Nicéville) TELVARCHUS. 


P. telearchus, Howitson, Trans. Ent. Soc. Lond., new series, vol. ii, p. 22, pl. vi, 


fig. 3 (1852). 


Three males of this fine species from Tavoy, and one from Ponse- 
kai. P. butleri, Janson, figured in Distant's ‘Rhopalocera Malayana,' 


pls. xxvii, xxviia, is a near ally of this. 
123. Parmo (Menamopsis, subg. nov., de Nicéville) TAVOYANUS. 


P. tavoyanus, Butler, Ann, and Mag. of Nat, Hist., fifth series, vol. x, p. 373, n. 3 


(Nov., 1882). 


m P. clare, Marshall, Journ. A. S. B., vol. li, pt. 2, p. 42, n. 7, pl. iv, fig. 5, male 


t (Dec., 1882). 


Through an accident and from no fault whatever of Major Mar- 
shall’s, Mr. Butler's name for this species has priority of publication. 
Major Marshall's paper describing it and other Tenasserim species was 
written and read many months (nearly a year) before Mr. Butler's 


paper appeared. 
One male from Ponsekai. 


ParrLi0 (Paranticopsis) xenocurs, Doubleday. 


»124, ParrLi0 (Paranticopsis) MEGARUS. 
P. megarus, Westwood, Arc. Ent., vol, ii, p. 95, pl. Ixxii, fig. 2 (1845). 
Many males from Ponsekai and the hills. 


125. Parinio (Paranticopsis) MACAREUS. 
P. macareus, Godart, Enc. Méth,, vol. ix, p. 76, n. 144 (1919). 


hindwing than those from Sikkim. 


#196. Paritio (Chilasa) ONPAPE. 
P. onpape, Moore, Proc. Zool. Soc. Lond., 1878, p. 840, 


ble xd probably dimorphic species. 





Many males from the hills and Ponsekai. "They are much smaller 
than Bornean specimens, and have less white in the interspaces of the 


Several males from Tavoy, Ponsekai, and the hills. They vary 
considerably in the amount of white on the forewing, which is usually 
more abundant in Tenasserim than in Indian specimens. At best this 
species is only a local race of P. panope, Linnmus, which itself is a varin- 
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127. Parbo (Chilasa) cLYTIA. 

P. clytia, Linnmns, Syst. Nat., ed, x, p. 479, n, 125 (1758). 

A single male. In ‘The Lepidoptera of Ceylon’ Mr. Moore gives 
the P. dissimilis of Linnwus as a distinct species, but Mr. Distant pro- 
bably more correctly unites them under the name of P. clytia. Collec- 
tors in the East should make great efforts to breed this species or P. 
panope from eggs laid in captivity from a known female ; the results will 
probably be interesting. These species, however, do not deposit their 
eggs readily when under restraint, Mr. de Nicéville having made many * 
attempts to induce them to do so, bnt always unsuccessfully. | 





75128. Papimi0 (Laertias) POLYTES. 
P. polytes, Linnmus, Syst. Nat., ed. x, p. 460, n. 7 (1758), 
P. pammon, Moore, Proc. Zool. Soc. Lond., 1578, p. 810. 
A single male from the hills. 


129. Paruro (Laertias) rrrMANIT, n. spa Pl. XX, Fig. 1, d. 


d UrrrnsipDE, both wings black. Forewing sprinkled with golden 
scales, which assume the form of four streaks in the cell; two small 
patches of thickly placed scales at the anal angle divided by the sub- p 
median nervure in continuation of the discal band in the hindwing. 
Hindwing with a discal series of seven creamy-white spots between the 
veins forming a macular band, rapidly increasing from the first to the 
third which is the largest, the fourth longest and narrowest, the fifth, 
sixth and seventh subequal, the sixth slightly tinged with ochreous, the 
seventh entirely ochreous, with a small round deep ochreous spot below 
it above the anal angle. UwNpznsiDE, both wings duller black, the golden 
irroration sparser, entirely absent broadly from the inner margin of the 
forewing, which bears a quadrate somewhat diffused white spot in the 
submedian interspace at the anal angle, with similar, but smaller and 
more diffused, spots in pairs in the three interspaces above in one 
specimen. Hindwing with the discal macular band as above but pure E 
white throughout instead of creamy becoming ochreous at the anal angle 
as on the upperside, a marginal series of ochreous and white lunules 
between the veins, with white internervular lunules on the margin. 

ExrawsE: d, 34 to 35 inches. 

Allied to P. polytes, Linnæns, the forewing on the upperside lacking 
the white spots between the veins on the margin, the hindwing having 
the discal band broader in the middle and placed nearer the margin, and, 
conspicuously, in the seventh spot being ochreous, and the sixth moro 
or less tinged with that colour. On the underside the discal band of the 
hindwing being continued on to the forewing at the anal angle, and the " 
marginal lunules being ochreous and white instead of deep ferrugimous 4 






* 
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1886.] Insects collected jn Tavoy and in Siam. 











and placed much nearer the margin will distinguish it from P. polytes ; 
other differences as above. 


Four males from Tavoy. 


"130. ParrLto (Menelaides) ARISTOLOCHIÆ. 
P. aristolochim, Fabricius, Syst. Ent., p. 443, n. 3 (1775). 
Many males and a few females from Tavoy, Ponsekai, and the hills. 


*131. Partnuto (Menelaides) poUBLEDAYI. 
P. doubledayi, Wallace, Trans. Linn. Soc., vol. xxv, p. 42, note (1865). 
One male only from Tavoy. 


*132. PariLi0 (Byasa) PHILOXENUS. 

P, philozenus, Gray, Zool. Miso., p. 32 (1831). 

A single male in bad condition from Ponsekai. The red and 
white spots on the hindwing varying much in Himalayan specimens are 
here reduced to a minimum. 


133. PariLi0 (Byasa) MINEREOIDES, n. sp., Pl. XX, Figs. 2, 2b, d ; 
3, 9. j 

d UrrrnsmE, both wings black. Forewing with the disc paler, 
crossed by the deep black veins and similar streaks between the veins, 
two black streaks in the cell. Hindwing in one specimen with a trifid 
discal white patch beyond the end of the cell divided by the veins, with 
a diffused whitish spot in continuation in the submedian interspace 
snilied with red and black scales, and a small obscure spot also in con- 
tinuation placed against the discoidal nervule ; in the other specimen 
this discal patch is very much larger, pink instead of white, the black 
veins crossing it defined with rose-red, the uppermost spot above the 
discoidal nervule coalescing with the marginal spot ‘beyond on one wing, 
while on the other wing the marginal spot is entirely merged into that 
portion of the discal patch occupying the second subcostal interspace ; 
four marginal lunules placed between the veins, the three anterior ones 
of which are in one specimen white, the anal one only being rose-red ; 
while the two lunules towards the anal angle are rose-red, the next above 
is pink, and the uppermost, as above stated, is merged into the discal patch 
in the other. Tail entirely black. Unpunrsipe, forewing, as above, though 
rather paler. Hindwing with a fifth marginal lunule in the upper 
subcostal interspace, white. Antenne black; palpi and thorax beneath 
at insertion of the wings red; abdomen red below, black above, the 
segments (especally towards the the anal one) ringed with red. 


9 Urrersipe, forewing much paler, being dusky-grey. Jlindwing 
with the base of the wing ns far as tho discal patch also dusky-grey, 
beyond the patch black ; the patch and marginal lunules white, the for- 
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mer large as in one of the males. Unpersipr, both wings as in the 
male, Hindwing with the ground-colour black throughout. 
Exranse; d, 9, 3°9 inches. 
| Nearest allied to P. minereus, Gray (Lep. Ins. Nepal, p. 5, pl. i), 
° which inhabits Nepal and Sikkim, and with which it agrees in the male 
" in the structure of the abdominal fold of the hindwing and in the anal 
valves, differing from it in its smaller size and in the tail not being 
spotted with red; the hind wing is also proportionally broader and much 
shorter. We may remark here that the red cross on the upperside 
of the thorax shewn in Gray's figure of P. minereus (the specimen 
figured being apparently a female) is not present in any specimen of that 
species known to us, whilst the colouration of the thorax of P. philoxenus 
on the following plate of the same work is also equally imaginative. 
P. minerevides presents an extraordinary superficial resemblance to 
P.aristolochir, Fabricius, which occurs with it in Burma and Siam. 
The male, however, may at once be distinguished from that species by 
the form of the abdominal fold of the hindwing and of the anal valves, 
and in both sexes by the longer and narrower discoidal cell of the 
hindwing (which is never encroached upon by the transverse discal 
patch), and by the underside of the same wing having only five spots 
(of which the two anterior are invarinbly white) on the margin between 
the veins, instead of the series of six red spots constantly present in 
P. aristolochim. 
One male from Sinbyoodine and a pair from Ponsekai were obtained. 
There is also a single male in Major Marshall's collection taken in March 
in the Thoungyeen forests, Upper Tenasserim. 


*]34. PaririO (Pangerana) ZALEUCUS. 

P. saleucus, Howitson, Ex. Butt, vol. iii, Papilio, pl. viii, figs. 24, male; 25 
female (1865). s 
P. seleucusa, Moore, Proc. Zool. Soc. Lond., 1878, p. S41. 

Two pairs of this fine species from Ponsekni agree with Hewitson’s 
types. There is a Papilio close to, but probably separable from, P. 
(Pangeranopsis) elephenor, Doubleday, in the collection of Messrs. God- 
man and Salvin from Bankasoon in South Tenasserim, where it was 
collected by Mr. Willinm Davison. 


*]35. PariLi0 (Charus) HELENUS. 
P. helenus, Linnwus, Syst. Nat., ed. x, p. 459, n. 4 (1758). 
Several males from Ponsekai, and a few from the hills. 
136. Pario (Charus) CHAON, 


p- ‘ 


mw 


A P. chaon, Westwood, Arc. Ent., vol. ii, p. 97, pl. lxxii, figa. 1, 1* (1845). —— 
i ‘Two males from Ponsekai. L 
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"137. Parimio (Charus) mMawanrva. 

P. mahadeva, Moore, Proc. Zool. Soc. Lond., 1878, p. 840, pl. li, fig. 1, male. 

Numerous males from the hills and one from Sinbyoodine, but no 
female, Most of the specimens (as in some specimens of the male of 
P.castor, Westwood) have a white dot nt the end of the cell of the 
forewing not shewn in Mr. Moore's figure nor mentioned in his description, 
and this is always seeu on the underside. "The inner series of marginal 
lunules on'the hindwing varies in breadth, 


*138. Papruio (Iliades) ANDROGEUS. 
P. androgeos, Cramor, Pap. Ex., pl. xci, figs. A, B, male (1776). 
Several males but no females from the hills. 


139. Parmo (Harimala) PARIS. 
P. paris, Linnmus, Syst. Nat., ed. x, p. 459, n. 3 (1758). 
A few males from Tavoy, Ponsekai, and the hills. 


*140. Paprinio (Zetides) AGAMEMNON, 
P. agamemnon, Linnmus, Syst. Nat., ed. x, p. 462, n. 21 (1758). 
A few males from Ponsekai and the hills. 


141. Pario (Zetides) TELEPHUS. 
P. telephus, Folder, Reise Nov., Lep., vol. i, p. 64, n. 49 (1865). 
Very numerous males, but no females, from Ponsekai and the hills. 


"142. PariLio (Dalchina) SARPEDON. 
P. sarpedon, Linnewus, Syat. Nat., ed. x, p. 461, n. 14 (1758). 
Several males from Tavoy, Ponsekai, and the hills. 


#143. Paruro (Pathysa) ANTIPHATES. 
P. antiphates, Cramer, Pap. Ex., vol. i, pl. lxxii, figs. A, B (1775). 
Many males from Ponsekai and the hills. 


144, Paruro (Pathysa) AGETES. 
"P. agetes, Westwood, Arc. Ent., vol. ii, p. 23, pl. lv, figa. 1, 2 (1843). 
One malo from Ponsekat. 


145. PariLto (Pathysa) NOMIUS. 
P. nomius, Espor, Ausl. Schmett., pl. lii, fig. 8 (1785—1798). 


* Very abundant males from Ponsekai and the hills, which, though 


varying somewhat in the breadth of the black bands on the forewing, have 
them rather broader than some continental Indian specimens. 


146. Paprinio (Pathysa) HERMOCRATES. - 
P. hermocrates, Felder, Reiso Novara, Lep., vol. ji, p. 57, n. 44, pl. xii, fig. e 


- (1865). 


Several males from the hills. They differ slightly inter se in the 
width of the black bands, but the narrowest-banded ones agree exactly 
with Felder’s figure of this species, which was described from Luzon. 
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They differ from a long series of P. anticrates, Doubleday, in Mr. de « 


Nicéville's collection taken by Mr. Otto Moller this spring in Sikkim, in 
having the discal black band on the upperside of the hindwing always 
continuous, instead of being always more or less macular though 
variable. 


147. Papio (Orpheides) ERITHONIUS. 
P. erithonius, Cramor, Pap. Ex., vol. iii, pl. cexxxii, figs. A, B(1779), 
One or two males from Tavoy. 


148. ORNITHOPTERA RHADAMANTHUS. . 

0. rhadamanthus, Boisduval, Sp. Gén. Lép., vol. i, p. 180, n. 8 (1836). 

Two males from Sinbyoodine and one from Tavoy. 

*149. LtkrrOCIRCUS MEGES. 

Papilio meges, Zinken-Sommer, Nova Acta Ac. Nat. Cur., vol. xv, p. 161, n. 14, 
pl. xv, fig. B, male (1831). 

Leptocircus virescens, Moore, Proc. Zool. Soc. Lond., 1878, p. 841. 

Several males from Tavoy and Ponsekai. To be distinguished from 
specimens of L. curius, Fabricius, from Assam, by the subbasal band 
across both wings being pale green instead of white. | 


Family HESPERIIDZE, 


CuoasrES BENJAMINII, Guérin. 
Ismene benjamini, Moore, Proc. Zool. Soc. Lond., 1878, p. 841. 

150. Prepana RUDOLPHII, n. sp., Pl. XX, Fig. 6, c. 

d UPPERSIDE, both wings rich brown, tinted with vinaceous. Forewing 
with the cilia concolorous with the rest of the wing. Hindwing with the 
cilia orange from the anal angle to the first median nervule, broadest in 
the middle, frorg the first median nervule to the apex concolorous with the 
wing. Unprrsipe, both wings with the ground-colour as above. Forewing 
with the inner margin broadly to the first median nervule pale ochreous, N 
the costa and upper half of the cell and all the veins except the median | 
and submedian nervures and the first median nervule streaked with 
bronzy-green. Hindwing with the cell and all the veins and abdominal 
margin streaked with bronzy-green, the cilia at the anal angle orange «5 
above, but rather broader. Head and body above concolorous with the 
wings on the upperside, palpi, thorax, and underside of body orange. 
Antenne dark brown throughout except the tip of the club on the under- 
side which is paler. No secondary sexual characters. 


ExrawsE; g, 200; 9,2295 inches. 


A . Allied to Hesperia ismene, Felder (Reise Nov., Lep., vol. iii, p. 512, 

E n. 894, pl. lxxiii, figs. 4, 5, male (1867), from Celebes, from which it — — 
= _ differs in having the cilia only of the hindwing on both sides at the anal : 
Ho 





9 
: 





1886.] Insects collected jn Tavoy and in Siam. — 499 


angle orange: in H. ismene the anal angle of the wing is broadly orange, 
as are also the last three segments of the abdomen on the upperside. 
It is also allied even more closely to Pirdana hyela, Hewitson (Distant, 
Hhop. Malay., p. 376, n. i, pl. xxxv, fig. 6, female (1886), which in 
the extent of the yellow area at the anal angle is about intermediate 
between it and P. ismene, and agrees with it in having the body dark 
brown, not yellow, above. It is also more distantly allied to C. benja- 
minii, Guérin. 

A single male from Tavoy. 

In Colonel Lang's collection is a very old specimen from Sikkim 
without head or abdomen which we believe to be the female of this spe- 
cies. On the upperside of both wings it is obscurely glossed with green 
on the basal two-thirds, the forewing is rather broader, the outer margin 
slightly convex, which in the male is slightly concave; and on the 
hindwing the orange colouring at the anal angle is rather broader (not 
nearly so broad as in P. ismene or P. hyela), and the cilia are throughout 
orange. Underside paler than in the male, the ground-colour obscure 
green rather than brown, the orange colouration at anal angle of hind- 
wing as on upperside, but rather broader. 


MATAPA DRUNA, Moore. 
Ismene druna, Moore, Proc. Zool. Soc. Lond., 1878, p. 842. 


TAGIADES PRALAYA, Moore. 


S151. TAGIADES MEETANA. 
JT, meetana, Moore, Proc. Zool. Soc. Lond., 1878, p. 842, pl. liii, fig. 1, male. 


— Two males from Tavoy. 


152. "TaGIADES ALICA, 
T. alica, Moore, Proc. Zool. Soc. Lond., 1877, p. 593, pl. Iviii, fig. 11, male. 
Several specimens from Tavoy agreeing with typical specimens of 
this species from the Andamans. They differ from T. meetana in having 


the upperside of the hindwing broadly white, not slightly white-speckled 


between the veins, as in that species, and the cilia white throughout in- 


„stead of being tipped with dark brown. 


183, TAaGIADES RAYI. 
Pterygospidea ravi, Moore, Proc. Zool. Soc. Lond., 1865, p. 779. 
Two males and one female from Tavoy agreeing exactly with 


specimens from Bengal and the Andamans. 


#154. KERANA DIOCLES. | 
Nisoniades diocles, Moore, Proc. Zool. Soc. Lond., 1865, p. 787. 
Astictopterus diocles, Moore, Proc. Zool. 8oc. Lond., 1878, p. 842. 
"Three males from Tavoy rather smaller than eastern Himalayan 


specimens. 
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ASTICTOPTERUS SUBFASCIATUS, Moore. 


155. ASTICTOPTERUS OLIVASCENS, 
A. olivascens, Moore, Proc. Zool. Soc. Lond., 1878, p. 692. 
One female from Tavoy so named by Mr. Moore. 


156. ASTICTOPTERUS SALSALA. 
Nisoniades salsala, Moore, Proc. Zool. Soc. Lond., 1865, p. 786. 
A male specimen from Tavoy agrees with North Indian examples. 
A. stellifer of Butler is hardly distinguishable from this species. 
157.  ASTICTOPTERUS XANITES. 
A. wanites, Batlor, Trans. Ent. Soo. Lond., 1870, p. 510. 
One pair from Tavoy. 


TELICOTA BAMBUSS, Moore. 
Pamphila bambusw, Moore, Proc, Zool, Soc, Lond., 1878, p. 842. 


CHAPRA MATHIAS, Fabricius. 
Pamphila mathias, Moore, Proc. Zool. Soc. Lond., 1878, p. 843. 


PARNARA MOOLATA. 

Hesperia moolata, Moore, Proc. Zool: Soc. Lond., 1878, p. 843. 

Mr. Moore says that this species is allied to Hesperia kumara. In 
“The Lepidoptera of Ceylon" Mr. Moore places this latter species in 
the genus Baoris, which typically in the male has a dense tuft of long 
hair in the middle of the hindwing on the upperside, which is lacking in 
moolata and kumara; theselatter therefore would apparently go better 
into the genus Parnara. 


158. BaoRnis OCEIA. " 
Hesperia oceia, Hewitson, Desc. Hesperida, p. 31, n. 22 (1868). 

Two pairs from Tavoy, and a female from Ponsekai. As usual, 
the specimens are variable; in Sikkim, this variation in one extreme has 
no hyaline spots at all on the forewing, in the other extreme there are ten 
such spots. Two of these varietal forms have been described by Mr. 
Moore as Baoris unicolor and B. scopulifera, vide de Nicéville, Journ. A. S. 
B., vol. lii, pt. 2, p. 85, n. 29, pl. x, fig. 11, female, 1883, where the former 

: is figured under its correct name, B. oceia. 


#159. PLESIONEURA AURIVITTATA. Á à 
P. aurivittata, Moore, Proc. Zool. Soc. Lond., 1878, p. 843, pl. liii, fig. 2. Amm 

Three or four males and a female from Tavoy of this distinct 
species. . 
PLESIONEURA ALBIFASCIA, Moore. 
160. PLESIONEURA ALYSOS. bes * 
P. alysos, Moore, Proc. Zool. Soo. Lond., 1865, p. 759. : 
Some specimens from Tavoy and Ponsekai. . 
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161. PuügSIONEURA NIGRICANS. 
P. nigricans, do Nicéville, Journ. A. 8. B., vol. liv, pt. 2, p. 123, pl. ti, fig. 6, 
female (1885). - 
One female from Tavoy differing from the type specimen figured in 
the discal hyaline band on the forewing being somewhat wider. 


162. PLESIONEURA LEUCOCERA. 
— Hesperia leucocera, Kollar in Hügol's Kusohmir, vol. iv, pt. 2, p. 454, n. 2, pl. 
xviii, figs. 3, 4 (1848). 
Two female specimens from Tavoy and one from Ponsekai of this 
wide-spread species, 


168. PriTHAURIA STRAMINEIPENNIS. 
P. atramineipennis,- Wood-Mason and de Nicéville, Journ. A. B. B., vol. lv, pt. 2, 
p. 388, n. 234, pl. xv, fiy. 5, male (1887). 
One male from Ponsekai agrees with Sikkim specimens. 


164. HaLPE BETURIA. 


Hesperia beturia, Hewitson, Desc. Hesperidm, p. 36, n. 31 (1868). : 


Three males from Tavoy which agree with Bengal examples. 


165. ANTIGONUS SURA. " 


Achlyodes sura, Moore, Proc. Zool. Soc. Lond., 1865, p. 786. 4 
Two examples from Tavoy and one from Ponsekai, 


ISOTEINON SUBTESTACEUS, Moore. 
166, IsOTEINON INDRASANA, n. sp., Pl. XX, Fig. 5, 9. 


o Urrersipe, both wings brown with a ferruginous gloss, Pore- 
wing with a small round subapical dot, a similar spot but twice the 


size at the lower outer end of the discoidal cell, a slightly larger trian- 
gular one in the second median interspace, and a large quadrate one in 


the first median interspace, all semitransparent yellow ; an elongated 
spot touching the middle of the submedian nervure in the submedian 
interspace opaque yellow. Cilia cinereous. Hindwing with an obscure 
yellow patch on the middle of the disc. Cilia ochreous. UNDERSIDE, 
forewing with the costa broadly, and the apical half of the wing decreas- 
ing to a point at the anal angle dark ochreous, the rest of the wing 
fuscous; the spotsas above. Cilia fuscous, becoming ochreous towards 
the anal angle. Hindwing dark ochreous thoughout, the veins a little 
paler. Oilia ochreous. Antenne wanting. Head and body above dark 
brown, beneath ochreous, . 
|. Exraxss: @, 1°35 inches. 

A single example from Tavoy. We do not know any species to 
which I. indrasana is nearly allied. 

167. IsorriNON MASONI, Pl. XX, Fig. 4, d. 

Pamphila musoni, Moore, Proc. Zool, Soc. Lund., 1878, p. 842, pl. lii, fig, 6, male 
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d UPPERSIDE, both wings dark brown. Forewing with two con- 
joined spots placed obliquely near the end of the cell, two subapical dots, 
the lower four times the size of the upper, a quadrate spot in the second 
median interspace, a similar one but three times the size in the first 
median interspace, two spots in continuation in the submedian inter- 
space, all bright ochreous.  Cilia cinereous. Hindwing with a small 
patch of yellow in the middle of the dise. Cilia ochreous, UNDERSIDE, 
forewing with the costa narrowly, the apex widely, decreasing rapidly to 
the anal angle, bright ochreous, the rest of the wing black; the spots 
as above, but the lower of the two in the submedian interspace much 
larger and diffused, two short dark streaks placed outwardly against the 
subapical dots, beyond which is a submarginal series of obscure spots 
of a paler yellow than the ground on which they are placed,  Cilía dark 
brown. Hindwing bright ochreous, with an obscure diseal series of dark 
spots, of which the one in the upper subcostal interspace is alone pro- 
minent, Cilia ochreous defined inwardly by a fine dark brown line. 
Antenne with the shaft above fuscous, the anterior half of the club 
ochreous, the anterior half of the shaft below ochreous; palpi, head, and 
body above dark brown, below ochreous. No secondary sexual cha- 
racters. 


ÉxrPANSE: d, 1:15 inches. 

Marked almost exactly as in Halpe honorei, de Nicéville (which how- 
ever may be an Ispteinon, the male being unknown), from South India, 
but all the spots on the forewing smaller, the one in the discoidal cell 
nearly divided into two portions, the discal patch on the hindwing less 
than half the size, and the insect itself smaller. A single specimen only 
was obtained from Tavoy. This species has been figured and redescribed 
under the impression that it was new : the specimen was sent to Mr. Moore 
for identification, he returned it labelled “not in coll. F. M.," and we there- 
fore came to the conclusion that it was unknown. Judging from the figure 
alone, it appears to us that Moore's type specimen was a female, he de- 
scribed it, however, as a male. It is considerably larger than our malo. 


EXPLANATION OF PLATE XX. 
Fig. 1. Papilio pitmanit, n. sp., g- e 
minereoides, n. 8p., d'. 
2b. Upperside of a hindwing of another male specimen. 
Fig. 3. Papilio minereoides, 9 . 
Fig. 4. Isoteinon masoni, Moore, g. 








Fig. 95. - indrasana, n. 8p., 9. 
Fig. 6. Pirdana rudolfii, n. sp, g. 
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coriferas, 280 

Cethosia, 108 é 
biblis, PER 423 

e, 3 
Ohestocneme, $64 
Chaleiope mygdon, 101 
Chalcosiidm, 97 
Chamwmrops, 274 
Chapra ngns, 384 


, 
» 
" 


prominens, 139 

»  subochracea, 384 
Charaxes, 107, 108, 109 

" agna, 427 

* arja, 363 
* nt , 426 
corax, 363, 427 
delphis, 352, ge 
(Ealepis) veg 
othamas, 124, 363, 

426 


sa * dolphis, 362, 426 
eudamippus, 124, 427 


"" E 












416 Inde, 
Charaxes fabius, 104, 124, 363 |. Citrus sinensis, 208 
= Huridra) agna, 427 |. Ülnusilin filicostata, — * 
T " cornx, Kang 427 — var. tenuicosta, 306 
T T desn, aeu onenia filicostata, 306 
" " harpax, 427 Clansiliide, 06 
* * hemann, 124 Clerome, 109 
" ” hindin, 364 ” ar ceailans, 419 
Sò = intento 363 Coconrin, 285, 291 e 
» M unawara, 124, 363 Coccidw, 267, 285, 207 
* marmax, 363, 427 Coccides, 267, 985 
s bierax, 263 Coccinn, 268, 970. 285, 286, 287, 202, 204 
é hindia, 364 Coccophagus cognatus, 282 
b jalinder, 363 Coccus, 267, 268, 277, 985, 291 
23 lunawarn, 363 ` adonidum, 258 
* marmax, 363 » cacti, 291 
a samnthn, 426 »  cCeriferus, 280 
Charaxidm, 109, 124 »  chlmon, 297 
*Charma, 117 te ' 
- baladern, 117 »  erion, 207 
Charus castor, 375 »  Horiger, 206 
»  Chhon, 375, » hesperidum, 281 
»  helenus, 137, 375, = oleoo, 298 
^ j »  müicroorenes, 207 
Cheritra, 111 »  nmnrcodes, 298 
5 acte, 127, 569 »  Oogenes, 207 
i? etolus, 369, 429 » rubi, 288 
ii » _ trichodes, 297 
P jafra, 127; Coconidia, 289 
Chermes, 265 Cocos nucifera, 297 
111 *Codane leucomelas, 97 
rien, 122, 421 »  relicn, 07 
Chilades lains, 133, 365 Coladenia andamanica, 391 
= 133 * dan, 113, 139, 301 
2 varunana, 133, 365 dhanada, 139 
Chilasa clytia, 434 T fatih, 139 
s» dissimilis, 137 Colias fieldii, 104, 136 
»  Onpape, 433 » hyale, 136 
» . panope, 137 Columnea ceriferus, 280 
Chinchona ya, 284 Comya bicolor, 282 
* officinalis, 284 Coptochilus acctilabrum, 314 
ji, 271, 272, 273 5 enniocari ge 
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pavann, 130 
T x F) 120 
ries TTG ) 





S Cyaniris colosatina, 133 
" dilectus, 134 


margins 
" puspa, 129, 134, 365 
$i vardhana, 134 
Cyclophoridm, 306 
Cyolophorinm, 308 
Cyclophorus, 308 
* aurantiacns, 309 
T " ba lei, 309 
A " oy us, 309 
» expansus (f) var, 309 
* lowi, 300 
T malayanus, 309 
" semistrintus, 309 
semianloatua, 309 
Oyolopides, 111, 139 
subvittatus, 139, 392, 393 
Cyoloti suturales, 307 
Cyvclotinm, 306 
Cyclotus, 307 
| $ hunanensis, 307 
1 ° » hungerfordianns, 306, 307 
OX n lowi, 
| pusillus, 307 
Cyllo crishna, 350 
Cynthia, 108, 133 
erota, 355, 421 
Cynthinm, 109 
Orpa RST 97 
i yrestis, 22 
} " —— risa, 421 


AA 
' 





* (Bors crocen, 415 
Caduga) namens S45, 415 


"  gurssippus, 113, 258, 345 
gautama, 257 





E. 
'„ Septen 
cf — — 257 


T septentrionis, 345, A14 
ia, 113 


tytia, 
Danisepa diocletianus, 415 
= rhadamanthus, 346 
hne collina, 274 
Dalian ins belladonna, 135 
4 descombesi, 373, 433 
»  ethire, 262 
»  eucharis, 135, 263 
5»  hierte, 262, 263 


" ” var. indica, 262, 373 
4,  horsfeldii, 135 
» indica, 432 


» kandha, 262 
» pasithoe, ws 432 
" ua, 
thinbe, 262 
Dondorigins, 110, 126, 260 
Deudorix, 107, 126, 132 
* bartheme, 260 
* dienecos, 368 
» epiarbas, 123 
ió epijarbas, 126, 368 
tosiris, 369 


pe 
" schistacea, 360 
suffusa, 429 
Dindema lisarda, 358 
Diuncta, 313 
Diaprostocetus, 288 — 


Dinspida, 269 
Diaspina, 268, 269 276, 277 
Dinaspinm, 2 
Dinspis, EC 272 

- induvnlii, 274 

i —— 274 
Dichorrhagin, 111, 259 

nesimachus, 123 


_Diplommatina, 313 


" canaliculata, 312 
" Crosseans, 313 
sb mirabilis, 313 
" nevilli, 313 
superba, 313 
Diplommatinins, 312 


—— epijarbas, 368 


iscophora, 109 
" necho, 419 
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Discophora tnllin, 353, 419 


" zal, 4 
Dodonn, 104. 
* durga, 134 
2 e nes, 134 
Dodonma, 


Doleschallia polibete, 258, 362, 421 


" pratipa, 421 
Dolichoderidm, 243 
Dolichoderus, 243, 244 

* bispinosus, 244 

» maria, 244 

s * moggridgei, 243 

zs 4-punctatus, 244 
Dophla dunya, 425 
Dorelin, 425 
Dorthesia, 295 
Drosicha, 292 
Drupadia — — 429 


? li 
Dyctis, 111 
»  leucocyma, 419 
» patna, 120, 352 
m » wnsudeva, 419 
| Dysgonia crameri, 101 
Dysgoniido, 101 
Elymniadm, 107, 108, 109, 120 


Elymnias lencocyma, 111, 120, 352, 419 
124 


" patna, 20 


| n, 419 
* undularis, 120, 352, 419 


* vasudeva, 419 
Elymniinm, 352, 419 
"Enchera pitmani, 99 
Encyrtus flavus, 252 
Enispe euthymius, 353, 392 


Pr 
Erebiidm, 100 
Ergolis arindne, 124, 354, 421 
»  meriono, 124, 354, 420 
Éricerus, 280 
. 285, 287 
264 
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Eulepis arja, 363 

nthamas, 124, 363, 426 
delphis, 362, 426 
eudamippus, 124, 427 
Eumoloea rosnlin, 99 

Euphorbia hirta, 207 

Euplecta bijuga, 302 

Euploa, 416 


alopin, 347 
npicalis, 415 
binotata, 347 
burmeisteri, 415 
camnralzeman, 416 
core, 114 
crassa, 347, 415 
(Crastin) godartii, 416 
(Danisepa) diocletianus, 415 
+ rhadamanthus, 346 
diocletianus, 346 
erichsonii, 347, 415 
godartii, 416 
grantii, 347 
grotei, 417 
harrisii, 416 
hopei, 347 ~ 
(Isamin) margarita, 416 
y rogenhoferi, 347 
kingii, 343, 346, 347 
kollari, 316, 347 
limborgii, 345, 416 
linnimei, 114, 256, 345, 346 - 
(Mahintha) subdita, 416 
masoni, 415 
(Menama)camaralzeman{?),416 
T cupreipennis, 416 
Mx tavoyana, 416 
moenetriesii, 345 
midamus, 114, 121, 256, 345 
(Pademmn) erichsonii, 347, 415 
o klugii, 346 
i masoni, 416 
ombertoni, 415 
Penon) alcathoé, 345, 416 
2 limborgii, 416 
pinwilli, 345, 416 
rogenhoferi, 347 
splendens, 347 
( — harrisii, 416 
Stictoplwa) binotata, 347 - 
Trepsichrois) kalinga, 256 
2i linni, ——— 


Euripns reb 854, 422 
" ian, 42 
op Perder 260 
Eurytelide, 108, 109, 124 
Euschema bellonarin, 99 
= horsfieldii, 100 
- lunulata, 100 
Ra militaris, 99 
* sodalis, 99 
subrepleta, 99, 100 
Euschemidi, 99 
Eusyce, 401, 407, 410 
Euthalia 361, 426 
» andersonii, 426 
" nnosia, 362 
F) npiades, 111, 124 
" nppiades, 124, 360 
Ii discispilota, 426 
5? (Dophla) dunya, 425 
p" dou ledaii, 124 
" garuda, 124, 361 
I" jahnu, 360, 303, 426 


" jama, 361, 393 

" ore 361 

T x acer. 360, 426 

* ontina, 111, 124, 362 
" vei 361 

" Bancara, 301 

" Batropaces, 426 

T taooann, 426 


" telehinia, 360 
xiphiones, 426 
Everes dipora, 132 
parrhasius, 132 
Fairmairin, 278 
Ficus 314, 396, 3897, 398, 399, 400, 408 
409, 410, 411 
T ampelas, 405 
» apiocarpa, 404 
n armiti, 304 
"n baeuerleni, 408 
» balica, 409 
»  bengalensis, 399 


caulocar pa, 
9 |, chalmersii, 406 
»  Condensa, 407 
b osa, 409 


copi 
» —Gisticha, 408 
»  durinsonla, 408 
» edelfeltii, 402 
» elastica, 402 


— 410 
' e , “BL! 
» fasciculata, 407 





Ficus fistulosa, 405 
€ — forbesii, 407 


" hesperidiiformis, 401 

» indica, 297 

»  lasiocarpa, 408 "A 
p  lawesii, 403 1 
»  madurensis, 409 

»  magnifolia, 400 

» miquelii, 405 4 
» nervosa, 403, 404 

»  Odoardi, 409 

5»  Oleaefolin, 410 

» pantoniana, 407 

p pauper, 410 

»  pubinervis var, teysmanni, 403 

" recurva, 

»  Frhizophoraephylla, 410 

5»  Sscratchle ti 404 


n» soronen 
m — Btipata, 407 

tomentosa, 399 

Fiorinia, 271, 272, 273 


Galega pein dg 297 

Gallinsecta, 267 

—— thyrsis, 381 
anoris ajaka, 135 


ipium) canidia, 135 


sanatana, 114 
Georissa monterosatiana, 316 
semisculpta, 316 
Geotrochns, 303 
Gerydinm, 110, 112, 131, 132 
Gerydus, 107, 131, 132 
— boisduvalii, 132 
* drumilin, 131 
» multistrigatus, 131, 132 
symethus, 112 
Gomalia, 111 
Gonepteryx carnipennis, 136 
* nepalensis, 136 
= rhamni, 136 
zuneka, 136 
Goniloba badra, 378 
= senn, 379 
Gossyparin, 257 
Grapta, 259 
»  ugnicula, ET 


Halpe beturin, 441 
» gupta, 254, 255 
5»  honorei, 442 
» kumara, 255 
—— — 2* 30 
Aimnu 3 
Hamada, 132 





450) 
Haridra 111 
" AENA, 27 
T corax, 963, 427 
" dos, 427 


" marmax, 427 
Harimala paris, 377, 497 
Hasora badra, 378 

» ee coulteri, 378, 393 
Hebomoia glaucippe, 371, 431 


Holicida, 303 
Heliconindm, 108 
Helix, 303 

» wo 302 





Inder. 


Hesperiform, 108 

Heaperiidw, 254, 344, 377, 438 
Hesperinme, 111, 137 

Hestia, 109 

Hestina isa, 422 


7 

Heteropoda, 108, 110 
Hibiscus populneus, 397 

T rosa-sinensis, 207 
Himalayan primulas, 227 
Hiposcritia indra, 372, 432 

T lagela, 432 
“Hispa nenescens, 412 

Huphina dapha, 432 

fe lea, 432 


LE phryno, 372, 432 
Hyarotis adrastus, 137, 389 
Hyblwa constellata, 100 
Hyblwida, 100 
Hybocystis, 314 

" elephas, 314, 315, 316 
vida, 314, 315 











Iphthima naroda, 119 
Iraota mmoonaa, 126 

" ramn, 126 

»  timoleon, 368 
Isamia margarita, 416 

»  rogonhoferi, 347 
Iameno, 139 

t nrin, 381 

ae benjamini, 438 

* nn, 430 

" jaina, 378 

‘+ mahinta, 2378 


Isotoinon, 1 
ja lflavipennis, 386 
. az indrasana, 441, 442 
* masoni, 441, 442 
i mnaurionsis, 138 
© yè microstictum, 385, 386, 393 
" eatwa, 139 
zi snbtestaceus, 441 
Itanus phomins, 361 
Ixias, 371, 431 
anda 


" — 431 
» pallida, 43 
» pirene, 136 
» pyrone, 136 
verna, 431 
Jamides bochus, 365 
Junonia, 106, 123 
" almann, 106, 123, 355, 420 
* asterio, 106, 123, 355 
2 ntlites, 123, '855, 430 
^ f hiorta, 355, 420 
" Inomedia, 123, 4120 
* lemonins, 123, 355, 420 
» none, 104, 123 
orithyin, 104, 123, 355, 420 
Kabanda, 350 








» nigrum, 281 
" | 281 
Locanochiton, 275 
Ir eret 
Locanopsis, 251 


» skinner, aon F 


Lepidosaphes, 273 

Leptocircus curius, 377, 435 
" meges, 438 
Leptopo irans, $09 à 
ma ans 

Leptosin dol 431 

Lethe, 104, 117 
» “andorsonii, 117 
»  ürcadlin, 417 
»  baladova, 117 
»  brisanda, 249, 250, 256 
»  (Charma) baladeva, 117 
»  dinarbas, 115, 250, 256 
" orota. UK S00 Qj 
u  XOuropa, 115, 350, : 
» goalpars, 117 Ae 

* yrunin, 115, 250 

i jalaurida, 117 

»  maitryn, 115, 116 

s&  mokara, pu 

"" 


minervn, 41 
n  (Neopo) — 117 





Lothe nicetas, 115, 116 
»  rohrin, 350, 417 
»  sidonia, 115, 116 
n (Tnnsimn) rohrin, 117 
» * vermn, 117 


& — ,  vnivarta, E^ 116 
* — 417 ) 
»  (Zophoessa para, 117 
" seem 117 
Leucaninn, 977 


Loucaspiarin, 271, 273 
Leucaapis, 271, 272, 273 
Libythwinmw, 42 
Libythea, 104 
" lepita, 135 
myrrha, 135, 427 
Libytheidm, 108, 110, 135 
Limenitis nustenin, 359 
D danavn, 125 
y» daraxn, 350 
* imone, 358, 424 
ES risum procris, 359, 424 
phalis ) Ie 110 


»» — * 423 
Limnas chrysippus, 345, 415 
Liparidm, 95 
Lithosiidz, 98 


Loxurna, 107 
»  hAtymnus, 127, 370, 429 
» tripunctata, 370 
—— — 291 
ycinua, 
»  Ardates, 366, 425 





Matapa arin, X 
——— (Coptochilus) sectiln- 
, 31 
Mogisbn, 364 
* kikkima, 364 
$3 thwaitesii, 134, 364 
Melanin espicopalis, 316 
jugricostis, 316 
Molanitis, a. 115, 119, 230, 232, 


" determinata, 230, 237, 352, 
417 

n ismene, 106, 120, 230, 237 
352, 417 


, 
is leda, 106, 107, 120, 230, 237, 
238, 352, 417 
E B ( 2 determinata), 237 
* patna, 352 
A sBuyudann, 120 
" tambra, 230, 237 
» tristis, 120, 237 
zitenius, 111, 120, 237, 417 
Menama camaralzeman (?), 416 
» cupreipennis, 41 
sa tavoyann, 416 


| *Menamopsis tavoyanus, 433 


Monoelaides nristolochim, 137, 376, 435 
* doubledayi, 377 377, 435 

Moessaras erymnnthis, 420 

Metapa drunn, 439 

Microcystina townsendiana, 302 

Microcystis, 302 i 

Micronin neuleata, 99 












Mycalesis, 104, 106, 120, 230, 232, 235, * 


345, 350, 418 5» (?) pavana, 26; 
i annaxing, 257, 348, 4158 " plumbeomicans, 366 
" nnnxioides, 258, 418 * prominens, 133, 366 
" blasius, 114, 235, 348, 418 viola, 367, 393 
* (Calysisme) blnsins, 348 Nanina, 301 
* * EN 114, 348, » —— interrupta, 301 
" - perasens, 114, 345, " cymatiunm, 302 
418 » mossambicensis, 301 
r ü (Culnpa) mnasicles, 418 * luto, 302 
ws drusia, 235 ha Rolla) b bijnga, 302 
“A fervida, 418 Naninidm, 301 
E ( Garoris) sinatana, 114 Narathura moolaiann, 430 "ug 
, 
ake? himachala, 349 Neochera marmorea, 


5 gopa, 114 Nemeobinar, 134, 252, n. 427 












2 Jeope pulahn, 117 
a Kabanda) malsarida, 350 Neorina crishna, 850 
ü khasinnn, 350 Nepheronia poa, 135, 431 
' * Inngii, 115 Íutescons, 431 - 
“a lepehn, 115 *Nophis kuhara, 256 
" Loesa ) fervida, 418 Neptis, 104, 425 
i urida, 343 " adara, 424 - 
e " malsara, 115, 350 »  adipaln, 424 
" malsnrida, 350 " amanta, 125 
» v manii, 257, 258 » amba, 125 
“i medus, 348, 418 » batara, 425 
* mestra, 350 " * burmann, 251, 252, 256 
ü mineus, 106, 230, 235, 236, »  eacharica, 343 
238, 417, 418 | n» @articn, 125, 251 
E mnnsicles, 418 »,  cCarticoides, 125 
"A nicotin, 115 » A dorelía 425 
e (Orsotriana ) medus, 345 T emodes, 125, 424 
^ runeka, 348, 415 »  harita, 357 
ü ( Pachama) suaveolens, 349 »  heordonia, 356 
" perseus, 235, 343, 348, 418 p jumba, 424 
» polydecta, 235 »  jumbabh, 357, 424 
* iza, 257 u < kamarupa, 357 
* rudis, 115 " »  kuhnan, 250, 251, 356 
Ó ruokn, 348, 418 o mahendra, 125 
E " (Samnntn) heri, 115 » meotanna, 424 
4 * . malsara, 115 » minh, 425 
» suaveolens, $49, 393 ie nandina, 125 
ia) 418 1 ophiana, 357, 424 
* ( Virnpa) anaxias, 348 " ha, 356 
. n mnnii, 257, 258 " Some dorelia, 425 
visala, 105, 106, 114, 235, 349 " p 425 
Myeinn acte, 369 i, anttanga, 251, 356, 425 
froja, 420 » X soma, 125, 357, 425 
- (Purlisa ? donina, 260 »  musruta, 125, 357, 425 ` 
tus, »  wvnrmonn, 125, 357, A21 
Era n us, 243 vikasi, 111, 125, 367 
`- Myrmicidw, 247 | Nerium oleander, 274 
MM zoylanions, 2 T = etrocoryne, E 
Nücad aba ardnies, 133 133, 134, 366, 428 — sivn, 358 
— m (P) ntrata, 366 Nidularia, 285, 286 
" —— 133, 366, 393. Nilasera camdeo, 370 
" $1 », centaurus, 370, 430 
. 
P " 





















salsala, : 

Numenes insignis, 98 
Nychitona xiphia, var. nicobarica, 262 

yehitonia xipbhbin, 431 
Nycthomera coleta, 97 

" tripunctarin, 97 

Nyothomoridm, 97 
Nyctipao cropuscularis, 100 
Nymphalids, 108, 109 

ymphali 109, 110, 124, 249, 

260,344, 414 ; 


Nymphaliform, 108 

Nymphalinm, 107, 250, 354, 420 

Nymphalis (Limenitis) danava, 125 
s T populi, 110 


373, 438 
, 438 








Indez, 





Padraona dara, 139, 140, 385 
gola, 385 


muesa, 385 
mivsojdes, 139 
mosoldes, 140 


Palaina, 313 
Paludina bengnlensis, 316 


polygrammn, 316 


Palyndm, 99 
pam phila, 108 


" 
H 


avanti, 255, 256 


ho, 899, 400, 401 


bambusm, 384, 440 


goln, 385 
masoni, 441 
mathins, 440 
palmarum, 384 


rama, 126 


Pandanus, 274 
Pangeranna nstorion, 375 


1? 


*Pange — 374. 

ran 

* " elephenor, 374, 436 
dasarada, 374 


+» 


erioleuca, 375 
436 


nevilli, 874 


*Panosmiopsis, 874 
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Papilio 
" " 
, 
LI 
#3 
" 
"! 
„+ 
te 


bntleri, 433 
(Byasa) minercoidos, 435 


castor, 375, 437 
catilla, 371, 431 


" chaon, 375, 436 
5i helonus, 137, 375, 430 


(Chilasa ) — 3 
c 
» dissimilis, 137 
* onpape, 433 


erocalo, 371, 431 
curius, 


ane, 354 
( Dalchina) cloanthus, 136 
ià —— 136, 3706, 


dan, 391 
dasarada, 374 
diocletinnus, 415 











— — — — — — 
h wh ore * " 
1 Li d 
a : 7 


2 erioleucn, 375 
$ zaleucusms, 436 


( ) elephenor, 374, 


phus, 254, 
(P ) macarens, 376, 
433 
" moegnrus, 433 
4 xenocles, 370, 
pest 111, 377, 437 
t 
Path ngrotes, 437 
ve) antiphates, 437 
* herm 
F nomius, 437 








Papilio — 371, 432 
" periand ler, 421 
Im perius, 359, 423 
» persons, 343, 418 
" phalanta, 354, 420 
»  philomeln, 351 
»  philoxenus, 435, 436 
»  phryne, 372, 432 
» —pitmanii, ua 
+, pode poe 


polyn 
T — 397. 376, 434, 435 


» Tavana, 375 

T rhodifer, 263 

T rohrin, 350, 417 

» romning, 376 

T ame ia) 365, 428 9» 
" 1n) protenor, 
—— € 
M" on, 

»  tamerlanus, 2 

t tavoynanus, s 

»  telearchus, 433 


T zelmira, 372, 432 
M" ( Zetides) agnmemnon, 136, $75, 


” " axion (P) 136 

1» " lus, 375 

o — 437 
zitenius, 


Pepllionide, 108, 110, 132, 136, 254, 





` Parantica melanoides, 345, 414 
* Paranticopsis macarous, — 
s4 


9 xenocles, 976, 433 
mene Poi | 





"XN 








Parnara moolata, 440 
" naroon, 382 
" ornata, 382, 393 
383 


Parnassius, 104, 110 
= hardwickii, 136 
jacquemontii, 136 
Parthenos apicalis, 422 
n gambrisius, 858 
” var. lilacinus, #22 
- lilacinus, 260, 4 
Pathalia, 364 
$i albidisea, 134, 364 
" malaya, 134, 364 
Pathysa agetes, 437 
* antiphntes, 376, 437 
E hermocrntes, 437 
* nomins, 437 
Patula macrops, 100 
Pediculus coffem, 289 
Penicillium, 10 
Penoa alcatho?, 345, 116 
»  limborgii, 416 
Penthema darlisa, 422 
liearda, 358 
Peridrome subfasciata, 95 
Perlo do terre, 
Perricria, 306 
Pheidole, 248 
4 indicn, 248 
Philippia, 278 
Phyllanthus emblica, 297 
Phyllodea verhuellii, 100 
Phylloxera, 287 
Physokermes, 280 
Fieridm, 108, 110, 135, 262 
Pieriform, 108 
Pierino, 370, 430 
Pieris ajaka, 372 
4,  clemanthe, 433 
descomboesi, ul 433 
» indra, 372, 43 
I , 432 









ie At ate’ 








Plectotropis, 304 
Plesionenra albifascia, 440 





" nlysos, 139, 390, 440 

" nurivittata, 391, 410 

a curvifascin, 139 

" dan var, andamanica, 391 
* d 391 

ls feiathamolii, 391 

8i leucocera, 139, 441 

st monteithi, 891, 393 
mandn, 139 

$i ' nigricans, 411 


i» pulomayn, 139 
" restricta, 390, 393 
sumitra, 139 
Poliaspis, 273 
Pollina, 277 
Polyommatus ase peng 132 
n beoticus, 367 
" elpis, 367, 429 
* epicles, 368 
" erylus, 368, 420 
" puspa, 365 
p roxus, 428 
5 sangra, 365 
varünana, 365 
Pol yrhachis, 241, 243 


T acantha, 241 
" 241 
F affinis, 212, 243 
IT] argentea, 24) 
" armata, 241, 212 
n var. minor, 241 
* bihamata, 241, 242 
: decipiens, 242) 
* defensus, 241 
" dives, 241 
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